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Effects of cryotherapy on tonic adequacy upper
limb hemiparesis after stroke.

ffeitos da crioterapia na adequacdo ténica do membro superior hemiparético pds acidente
vascular encefdlico.

Stéfanie Saccomam Freitas Guimardes®), Carly de Faria Coelho®®, Luciana Barcala Carruba®.

Abstract

Introduction: After stroke more than 80% of survivors have hemiparesis associated with muscle weakness. It is cited
as a major deficiency, responsible for reducing the functional use of the paretic upper limb. Spasticity, altered muscle
tone caused by injury to the upper neuron bike, is present in most patients who suffer strokes, causes resistance to
speed-dependent mobilization, the individual providing significant motor changes, which lead to the difficulty of move-
ment, limiting activities of daily living, especially in manual tasks. Objective: This study aims to analyze the effect of
cryotherapy before carrying out exercises cinesioterapéuticos in hemiparetic patients. Methods: Among the existing
resources on physical therapy the adequacy of as spasticity, cryotherapy is the use of cold to promote relaxation of the
site to be treated allowing active progressive exercise becomes pain free and with good range of motion. In the case
of patients suffering from stroke, cryotherapy may reduce muscle atrophy, because it can tailor the tone for the move
takes place. Results: After assessment all patients increased their level of functional independence, both the Fugl-
Meyer assessement and Functional Independence Measure, with physical therapy associated with the use of ice. Con-
clusion: New research may prove the efficacy of ice in reducing spasticity in post-stroke patients.
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Resumo

Introducdo: Apds o acidente vascular encefalico, mais de 80% dos sobreviventes apresentam hemiparesia associada
& fraqueza muscular. E citada como uma importante deficiéncia, responsavel pela redugdo do uso funcional do mem-
bro superior parético. A espasticidade, alteragdo do tonus muscular causada por lesdo no moto neurdnio superior, esta
presente em grande parte dos pacientes que sofrem AVE, causa resisténcia a mobilizagdo dependente da velocidade,
proporcionando ao individuo alteracées motoras significativas, que acarretam a dificuldade da movimentagéao, limitan-
do as atividades de vida diaria, principalmente nas tarefas manuais. Objetivo: O presente trabalho tem como objeti-
vo analisar o efeito da crioterapia antes da realizacdo dos exercicios cinesioterapéuticos em pacientes hemiparéticos.
Método: Dentre os recursos existentes na fisioterapia como adequagdo da espasticidade, a crioterapia consiste no uso
do frio para promover o relaxamento do local a ser tratado permitindo que o exercicio ativo progressivo fique sem dor
e com boa amplitude de movimento. No caso de pacientes acometidos por AVE, a crioterapia poderd diminuir a atro-
fia muscular, pois pode adequar o tonus para a realizacdo do movimento. Resultados: Apods avaliagdes todos os pa-
cientes aumentaram o seu nivel de independéncia funcional, tanto pela escala de Fugl-Meyer e pela Medida da Inde-
pendéncia Funcional, com o tratamento fisioterapéutico associado ao uso do gelo. Conclusdo: Novas pesquisas pode-
rdo comprovar a eficacia do gelo na redugdo da espasticidade em pacientes pds-AVE.
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INTRODUCTION

Stroke can be defined as a sudden focal neurologic
deficiency not seizure resulting from restriction or leak-
age of blood supply to the brain, which can cause cell
damage and changes in neurological functions. The ex-
tent and severity of the injury depend on the areas. The
most common causes for interruption of blood flow in
the central nervous system are embolism, aneurysms
and thrombi. Hemorrhages can also be derived factors
for neurological injury.®

One of the most important sequelae of stroke is
the difficulty in performing the movements, which is re-
lated to spasticity or increased muscle tone. Depending
on the severity of sequelae presented, these individuals
have committed their level of functional independence
in daily activities such as eating, bathing, using the toi-
let, dressing, walking, lying down and getting up, need-
ing help another person for performing the activities of
daily living (ADL’s).®

According to studies, hemiparesis is a sequela re-
sulting from an injury to the upper motor neurons, with
the consequence inadequate recruitment of lower motor
neurons. The movement deficits are evident in the con-
tralateral limb to the side of hemispheric lesion and are
characterized by specific muscle weakness, abnormal
muscle tone, postural adjustment and loss of intra artic-
ular coordination.®

Spasticity is one of the most frequent and disabling
motor disturbances observed in individuals with damag-
es in central nervous system, affecting millions of peo-
ple worldwide. This is defined by an increase with speed
dependent, muscle tone associated with exacerbation of
deep reflexes caused by hyperexcitability of the stretch
reflex and that it fell within the upper motor neuron syn-
drome.®

The pathophysiology of spasticity is not yet fully
elucidated. It was assumed for a long time that the in-
crease in stretch reflexes in spasticity was a result of hy-
peractivity of gamma motoneurons. However, recent ex-
periments cast doubt on this explanation. Although the
gamma hyperactivity is present in some cases, changes
on the basis of the alpha motor neurons and interneu-
rons are probably more important.®t®

The fundamental pathological basis of spasticity is
sustained by the loss or disruption of the spinal mech-
anisms of supraspinal control, regulating mechanisms
and their corresponding reflex arcs. All these elements
intervening arches receive a dual descending supraspi-
nal influences, activating or inhibitory, primary sensory
neurons, excitatory or inhibitory interneurons, Renshaw
cells and motoneurons. As a result, an exaggeration of
polysynaptic reflexes appears or a reduction in the activ-
ity of pathways postsynaptic inhibition and mechanisms
of presynaptic inhibition, as important to keep the pro-
cesses of reciprocal inhibition and recurrent autogenous.

It is a factor that brings serious consequences to the pa-
tient, such as contractures and deformities, which will
affect the development of functional skills. May mani-
fest clinically by hypertonicity, exaggerated osteotendi-
nous reflexes, pocketknife sign and clonus sometimes
predominating in some agonist muscle groups, especial-
ly in antigravitarios, resulting in changes in the mechan-
ical and functional characteristics of muscles.:*3

The upper limb spasticity in flexor muscles predom-
inates, with attitude in adduction and internal rotation of
the shoulder, elbow flexion, pronation of the wrist and
finger flexion.(®19:20)

The commitment of the reach and gripping is con-
sidered the largest and most compromising motor def-
icits found in hemiplegic patients, considering their im-
portance for virtually all activities of daily living.®®

Typically, the angles of the shoulder and elbow
joints are altered in a subtle rhythm and synchronized
manner, seeking to produce a smooth movement range,
with a pretty straight path. The trajectories of move-
ments observed in patients with neurological sequelae
are often characterized by the loss of the coordinated
coupling between synergistic muscles and joints.(0:13)

In physical therapy evaluation of patients with se-
quelae of stroke, instruments that are able to check the
performance on ADLs should be included. Of the vari-
ous ways to assess the upper limb Fugl-Meyer Assesse-
ment (FMA) and functional independence measure (FIM)
can be used to assess the functionality of the upper
limb hemiparesis. The FMA is a system of cumulative
numerical score which assesses six aspects of the pa-
tient: range of motion, pain, tenderness, motor function
of upper and lower extremity and balance, in addition
to coordination and speed, totaling 226 points. A three-
point ordinal scale is applied to each item: 0 - cannot
be accomplished, 1 - partially done and 2 - done com-
pletely. This scale has a total of 100 points for normal
motor function, wherein the maximum score towards
the upper limb is 66. The motor assessment includes
measurement of motion, coordination and reflex activi-
ty of shoulder, elbow, wrist, hand, hip, knee and ankle.
Fugl-Meyer et al determined a score according to the
level of motor impairment, in which less than 50 points
indicate severe motor impairment; 50-84 remarkable;
85-95 moderate, and 96-99 mild.”

The Functional Independence Measure (FIM) is a
tool for evaluating the disability of patients with func-
tional restrictions diverse origin, having been developed
in North America in the 1980s. Its primary objective is
to evaluate quantitatively the burden of care demanded
by a person to perform a range of motor and cognitive
tasks of daily living. Among the activities are evaluated
self-care, transfers, locomotion, sphincter control, com-
munication and social cognition, including memory, so-
cial interaction and problem solving. Each of these activ-
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ities is evaluated and receives a score of 1 (total depen-
dence) to 7 (complete independence), so the total score
ranges from 18 to 126. Two domains are described in
FIM, motor and cognitive.®?

Why not a permanent cure treatment exists, physi-
cal therapy in individuals with spastic musculature must
be inserted into a rehabilitation program based on their
functional evolution with multifactorial approach aiming
at reducing disability.®

The first reports on the local use of ice and its
therapeutic effects are Schaubel (1946) in the United
States, where it is said the monograph Fay and Henny,
cited by Schaubel (1946), in which the ice is used in the
treatment of pain in metastatic tumors and Krieg, quot-
ed by Schaubel (1946), who observed reduced use of
analgesics in surgical patients, as well as less discom-
fort with topical ice. Describes quote from Allen, quot-
ed by Schaubel (1946), who conducted the first experi-
mental study to investigate the effects of ice in metab-
olism, reducing the local temperature, the reimplanta-
tion of injured paw animal, reducing the risk of gangrene
and shock. Hippocrates used ice or snow before starting
surgery Dominique Jean Larrey and (doctor of Napoleon
Bonaparte) took on soldiers, less painful amputations at
temperatures below zero degrees.(®

Cryotherapy in the treatment of spasticity has as
primarily objective to reduce visco-elastic mioarticular
tension and facilitate neuromuscular function. The phys-
iological effect of ice is reduction of muscle spindle, neu-
romuscular junction and peripheral nerve activity. The
ice reduces the activity of the muscle spindle rises be-
cause its tripping threshold, causing a decrease afferent
stimulation. This is a valuable feature, if previously ap-
plied to kinesitherapy, since the relaxation effect which
is achieved with the cooling lasts for approximately 30
minutes to 2 hours. Meanwhile, the physical therapist
can perform cinesioterapéuticos exercises, providing pa-
tients with greater amplitude to move free of the spas-
tic pattern.”

The application of cold tissue involves the transfer
of thermal energy out of the tissues, thus being part of
the therapy. The most common indications are the treat-
ment of muscle spasm, pain from the injury, reducing
bleeding and swelling. Often it is used in the cold reduc-
tion in muscle spasticity. The ice initially increases and
decreases spindle discharge then so should not be used
briefly. The ice lowers the tone and therefore the abnor-
mal patterns, which is one of the important factors af-
fecting the prognosis of treatment.®

The aim of the study was to evaluate the effect of
cryotherapy on muscle tone adequacy to provide func-
tional mobility of the upper limb of patients recovering
after stroke. Demonstrating the effect of physical thera-
py with the use of cryotherapy, which could provide pos-
itive results in fitting the tone and conduct of function-
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al activities.

METHODS

This was an observational study of qualitative
and quantitative type, conducted at the Clinical School
of Physical Therapy, Universidade Nove de Julho, Sao
Paulo, after approval by the Research Ethics Commit-
tee cm humans, protocol number FR. 420165. The inclu-
sion criterion for the study of individuals who have suf-
fered stroke, patients with spasticity in the upper limbs
(UL) and were recommended physical therapy treat-
ment. The affected upper limb could be whether or not
the dominant upper limb.

Ice bags, towels and review records containing per-
sonal data was used, of which was not levied any charge
participants. All funds required for the development of
the research was the responsibility of researchers.

After screening and selection of patients were cho-
sen to study 10 patients, and all were in agreement with
the informed consent, they underwent 10 sessions of
cryotherapy associated with conventional physiotherapy.

At baseline, patients underwent two separate rat-
ings: Fugl-Meyer Assessement (FMA) and Functional
Independence Measure (FIM) in order to evaluate the
functionality of the upper limb hemiparesis.

The analysis of the results was through Grap Pa-
dInstat software, comparing pre and post intervention
proposal.

RESULTS

Ten patients were also subjected to evaluations by
means of validated functional scales, with the FIM and
Fugl Meyer. The initial assessments were followed by
sessions of physical therapy associated with cryothera-
py. Patients received compresses with ice packs for 20
minutes in the joints of the shoulders, elbows and wrists
hemiparesis; kinesiotherapeutic in sequence performed
the exercises in flexion and extension of shoulder, elbow,
wrist, and fingers training ADLs. All exercises stimulat-
ed ADLs and gain ROM affected by upper limb spasticity.

During the visits may perceive the increased ease
in performing active movements of the upper limbs, it
can be viewed in comparison of the two scales assessed
(Figure 1 and 2). All patients had higher scores scales
Fugl-Meyer and Functional Independence Measure.

At the end of 10 sessions of physiotherapy patients
underwent to a further evaluation aimed to compare the
results of both the clinical evolution by combining the
use of cryotherapy to conventional therapy. The results
obtained pre and post-intervention can be seen in Fig-
ures 1 and 2.

The statistical analysis shows a significant result in
both scales: MIF (p <0.01) and Fugl-Meyer (p <0.05).

According to the results presented, cryotherapy
may be helpful in kinesiotherapeutic treatment, as sta-
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Figure 1. Comparison of Functional Independence Measure (FIM)
pre and post physiotherapy intervention.
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Figura 2. Comparison of Fugl-Meyer Scale pre and post phys-
iotherapy intervention.

tistical data resource. Ideally, new research proving the
efficacy of cryotherapy as an aid in physical therapy for
spasticity feature.

DISCUSSION

Among the complications caused by stroke spas-
ticity stands out, an imbalance of muscle activity due
to the release of intact reflex arcs of the control of the
central nervous system, causing hypertonicity, hyperac-
tive stretch reflexes and clonus, interferes with quality
of life of the patient. Cryotherapy is the use of the cold
for therapeutic purposes. With extended cooling, there
is decreased muscle spindle activity by increasing its fir-
ing threshold, the pulse neurotransmission, both affer-
ent and efferent is decreased.??

The normal upper limb function includes the abili-
ty to reach targeted, gripping and manipulating objects.
These components form the basis of the motor skills re-
quired for carrying out activities of daily living (ADLs) ef-
ficiently.?

The upper limb spasticity in flexor muscles predom-
inates, with attitude in adduction and internal rotation of
the shoulder, elbow flexion, pronation of the wrist and
finger flexion.®9

The impairment of reach is considered one of the
leading and most compromising motor deficits found in
hemiplegic patients, it is of utmost importance for virtu-
ally all activities of daily living.%22

The angles of the shoulder and elbow joints are al-
tered in a very subtle rhythm and synchronized man-
ner, seeking to produce a smooth movement range, with
a pretty straight path. The trajectories of movements
observed in patients with sequelae of stroke are often
characterized by the loss of the coordinated between
synergistic muscles and joints coupling. According Mc-
CREA et al (2002) once a target is set, it generates a
muscle activation pattern which is used to drive the ag-
onist muscle.(?122)

The central nervous system adapts the feedback
control of the paralyzed limb with the aim of promoting
a correction of deviations from the desired trajectory,
however, the movement’s reach still more targeted and
less symmetrical than in a healthy limb.(?2

Spasticity is evidenced by the degree of excitabili-
ty of the muscle spindle which fundamentally depends on
the speed with which movements are made. Therefore,
the slow movements are less likely to induce spastic hy-
pertonia. Likewise, stretches the muscle-tendon slow and
must be carried out daily to keep the amplitude of mo-
tion and decrease muscle tone. Exercise against great re-
sistance may be useful to strengthen weak muscles, but
should be avoided in cases of patients with central le-
sions, since these will strengthen the existing abnormal
tonic responses and consequently increase spasticity.®

In physical therapy evaluation of patients with se-
quelae of stroke, instruments that are able to check the
performance on ADLs should be included. There are var-
ious methods of measurement for the assessment of in-
dependence of these patients. The instruments that as-
sess functional capacity are those that measure individ-
ual items of assistance in the quantitative aspect, pro-
viding information about the quality or improved func-
tion of the individual. The Functional Independence
Measure (FIM) is probably the most comprehensive tool
for measuring functional capacity. It is a recent, accu-
rate and universal tool to evaluate the higher functions,
one basic indicator of the importance of disability, which
may be modified during the rehabilitation / upgrading;
therefore, modifications of MIF demonstrate the effects
or results of the rehabilitation program.®

Another measurement of motor and sensory im-
pairment followed by stroke, known as Fugl-Meyer As-
sessment (FMA) was developed and introduced in 1975
by Fugl-Meyer. This scale was the first quantitative tool
for measuring sensorimotor stroke recovery and is prob-
ably the most known and used for research and / or clin-
ical practice scale.*®

The FSA was essentially developed based on meth-
ods described previously by Twitchell and Brunnstrom
which described the specific sequences of motor recov-
ery in post-stroke patients, featuring the performance
and changes in motor impairment.t®

The measures proposed in the FSA are based on
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neurological examination and sensory-motor activity of
the upper and lower limbs, seeking to identify selective
and synergistic activity patterns of stroke patients. This
scale was constructed following the hypothesis that res-
torations of motor function in hemiplegic patients follow
a defined course. Thus, for a patient with hemiparesis,
the return of reflexes precedes voluntary motor action,
followed by complete dependence on synergies, and ac-
tive movement appear successively less dependent on
primitive reflexes and reactions.(®

Finally the complete voluntary motor function with
normal reflexes engines can be achieved. The FMA is a
numerical scoring system for assessing cumulative six
aspects of the patient: Range of motion, pain, tender-
ness, motor function of the lower and upper end and
balance, in addition to the coordination speed and total-
ing 226 points.®?

The physical therapy has as goals, in short, prepare
for a function, maintain or enhance their existing quali-
ty through suitability of spasticity.®®

Among the different existing physical therapy
methods for the treatment of spasticity protrudes neu-
roevolutive method (Bobath). Other alternatives that
can be used to reduce spasticity would be the applica-
tion of heat and cold for long periods and deep rhyth-
mic massage, applying pressure on the muscle inser-
tions. (20)

Cryotherapy in the treatment of spasticity has the
main objective to reduce the visco-elastic tension mioar-
ticular and facilitate neuromuscular function.®

Cryotherapy is the term used to describe proce-
dures for the application of cold to have a temperature
range of 0 © C to 18.3 ° C. It is applied in three ways.
The connective involves the movement of cooling air
on the skin and their therapeutic use is rare. Evapora-
tive cooling results when a substance applied to the skin
using thermal energy to evaporate, thereby lower the
surface temperature. The conductive cooling using the
local application of cold, as heat from the highest object
(body) is transferred to the colder object, there is a de-
crease in the temperature scale. Thus, local and system-
ic responses are generated.®

The physiological effects of cold make it superior
to heat the acute pain of inflammatory conditions in the
period immediately after tissue trauma and for treating
muscle spasm and abnormal tone. The conduction ve-
locity of peripheral nerve myelinated fibers both large
and small in demyelinated fibers decreases 2.4m per °C
of cooling. As a result, the perception of pain and de-
crease muscle contractility. Peripheral receptors become
less excitable. The response of the muscle spindle elon-
gation decreases and as a result, also decreases mus-
cle spasm.“>

The local blood flow is initially reduced, as well as
local edema, hemorrhage and inflammatory response.
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However, the application of cold for periods greater than
15 minutes results in increased blood flow. This protec-
tion mechanism brings blood temperature at the surface
and prevent tissue damage resulting from prolonged
cooling. Cellular metabolic activity slows. The oxygen
needs of the cell decreases. 467

In cellular metabolism, cryotherapy acts slowing
the pace of chemical reactions that occur as part of the
tissue metabolism. The cold also act by inhibiting the re-
lease of histamine, thereby preventing the formation of
large swelling at the site of injury.®82

In inflammation, cryotherapy acts by prevent-
ing blood leakage, leading to a smaller amount of fibrin
and collagen synthesis less minimizing adhesion. Since
immobilization following trauma contributes to the in-
crease of collagen synthesis, the ice can act reducing
downtime. #1214

Once muscles, tendons and joints respond different-
ly, the preferred method of application depends on the
treated fabric. Acute injuries are best treated with cryo-
therapy along with rest, compression and elevation. The
muscle spasm decreases with cold bags and stretching.®

The physiological effect of freezing is reduction of
muscle spindle, neuromuscular junction and peripheral
nerve activity. The ice reduces the activity of the mus-
cle spindle rises because its tripping threshold, causing
a decrease afferent stimulation. When ice is used, ther-
mal stimulation of receptors that use the lateral spino-
thalamic pathway, one of which transmits painful stimuli
occurs. The cooling occurs causes an increase in the du-
ration of the action potential of sensory nerves and, con-
sequently, an increase in the refractory period, causing
a decrease in the amount of fiber that will depolarize the
same period of time. Thus a reduction in the frequency
of the transmission pulse occurs and an increase in the
threshold of excitation of nerve cells as a function of ap-
plication time, that is, the longer the lower the transmis-
sion of impulses is related to temperature.“>

No one knows for sure if it is the motor neuron ex-
citability or hyperactivity of the gamma system, changed
the muscle spindle or spinal cord level, which is respon-
sible for the reduction of spasticity. However, it is cer-
tain that the cold is effective in reducing spasticity by re-
duction or modification of the stretch reflex mechanism
highly sensitive muscle.®®

To ensure the effectiveness of cooling as a means
to reduce spasticity is recommended to be applied at
least cold enough to reduce muscle temperature, ie, for
25-30 minutes, because with this time the temperature
decreases excitatory impulses.(®

Applications with less time may not be effective to
achieve deep tissue. The intensity of cryotherapy for re-
ducing pain and muscle spasm is 12 to 15 minutes. Over
30 minutes is deemed the beginning of ulceration and/
or nerve palsy.®
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Although related to reduction of spasticity and clo-
nus after application cryotherapy out in research evi-
denced from 25% to 35% of patients had no relief, and
in some, increased spasticity.®

The effects of cryotherapy may last for a relative-
ly long time, and patients experience an increased abil-
ity to move, to be released from the limitations of the
hypertonic muscles. This effect remains after applica-
tion for about 30 minutes to 2 hours and may be used
as a means of facilitating kinesitherapy, as it reduces the
muscular action and promotes relaxation.®

The low temperatures used to reduce spasticity does
not affect the sensory feedback to the point of causing
great influence on skills training. The cooling can affect
the fibers range, nerve conduction through the peripheral
nerve (sensory and motor) and the transmission of nerve
impulses through the myoneural junction.®

The feedback and feedforward mechanisms are
neural devices that control movement, regulating situa-
tions organized as postural control, balance and stabil-
ity, mobility and spatial orientation, temporal and body
schema. This mechanisms are disturbed in the presence
of spasticity.“211

Cryotherapy is used in the muscular system, partic-
ularly in neurological diseases and injuries in sports. Ac-
cording to Swenson et al, because the temperature de-
crease caused by cryotherapy, a decrease of muscle ac-
tion and a relaxation occurs thereof, facilitating the re-
duction of spasticity and conducting kinesitherapy ex-
ercises.®

According Micholovitz (1996) the fact that cryo-
therapy can change muscle strength may have impor-
tant explanations when patients are assessed and when
effects are treatment plans. Cryotherapy of short dura-
tion might perhaps be used for improved muscle perfor-
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Anexo I. Escala Fugl-Meyer

Anexo 1
ala de Avaliagio de Fugl-Meyer em Portugués
TESTE PONTUACAO
I. Movimentagio passiva e dor: Mobilidade:

— ombro: flexdo, abdugio 90, rot. ext. eint.
— gotovelo, punho e dedos: flexio e extensido
— antebraco: pronagiio e supinagdo
— guadril: flexiio, abdugio, rot. ext. e int.
— ioelho: flexio e extensio
— tornozelo: domsiflexdo e flexdo plantar
— p&: eversdo e inversio
Pont. max: (44 mobilidade)
(44 dor)

0 — apenas alguns graus de movimento
1 — grau de mobilidade passiva diminuida
2 — grau de movimentagiio passiva normal

Dor:

0 — dor pronunciada durante todos os graus de movimento ¢ dor marcante no final da
amplitude

1 - alguma dor

2 — nenhuma dor

IL. Sensibilidade:
— Exterocepgiio: membro superior, palma da
mio, coxaesoldope( ) Pont. max: (8)

0 — anestesn
1 - hipoestesia/ disestesia
2 — normal

— Propriocepedio:  ombro, cotovelo, punho,
polegar, quadril, joelho, tornozelo e hilux ( )
Pont. max: (16)

0 — nenhuma resposta correta (auséncia de sensagdo)
1 - % das respostas sdo cometas, mas hi diferenca entre o lado ndo afetado
2 — todas as respostas sdo corretas

II1. Fungdo motora de me mbro superior
1 — Motricidade reflexa: biceps/triceps ( ) (2)

0 — sem atividade reflexa
2 — atividade reflexa presente

2 — Sinergia flexora: elevagio, retragio de
ombro, abdugio + 90, rot. externa, flexdo de
cotovelo, supinagio ( ) Pont. max:(12)

0 — tarefa nio pode ser realizada completamente *
1 — tarefa pode ser realizada parcialmente
2 — tarcefa é realizada perfeitamente

3 — Sinergian_extensora: adugdo do ombro, rot.
interna, extensio cotovelo, pronagio Pont:(8)

*

4 — Movimentos com e sem sinergia:

a) mio a coluna lombar ( )
b) flexio de ombro até 90°( )

¢) prono-supinagio (cotov. 90" e ombro 0°) ()

d) abdugdio ombro a 90 com cotov. estendido &

pronado ()
e) flexdo de ombro de 90°a 180°( )
f) prono-supinagio (cotov. estendido e ombro

fletido de 30 a 90°( )

Pont. max: (12)

a) ¥
b) 0 — se o inicio do mov. o brago é abduzido ou o cotovelo ¢ fletido

1 —sena fase final do mov., 0 ombro abduz e/ou ocorre flexio de cotovelo

2 —a tarefa é realizada perfeitamente
¢) 0 — Néo ocorre posiciona/o correto do cotovelo e ombro e/ou pronagio e supinagio
nio pode ser realizada comp let/e

1 — prono-supino pode ser realizada com ADM limitada e a0 mesmo tempo o ombro
e o cotovelo esteam cometamente posicionados

2 —atarefa ¢ realizada completamente
d) 0 —ndo é tolerado nenhuma flexiio de ombro ou desvio da pronacéo do antebrago no
INICIO do movimento

1 — realiza parcialmente ou ocorre flexdo do cotovelo e o antebrago ndo se mantém
pronado na fase TARDIA do movimento

2 —a tarefa pode serrealizada sem desvio
e) 0 — o brago é abduzido e cotovelo fletido no inicio do movimento

1 — 0 ombro abduz e/ou ocorre flexio de cotovelo na fase final do movimento

2 —atarefa é realizada perfeitamente
f) 0 — Posigio ndo pode ser obtida pelo paciente e/ou prono-supinagdo niio pode ser
realizada perfeitamente

1 — atividade de prono-supinagio pode ser realizada mesmo com ADM limitada e ao
mesmo tempo o ombro e o cotovelo estejam corretamente posicionados

2 —atarefa é realizada perfeitamente

5 — Atividade reflexa normal: ( )

biceps / triceps/ flexor dedos (avalia-se o
reflexo somente se o paciente atingin nota 2
para os itens d), e), ) do item anterior) Pont.
max: (2)

0 -2 ou 3 reflexos estdo hiperativos
1 - 1 reflexo esta marcadamente hiperativo ou 2 estio vivos

2 — ndomais que | reflexo esta vivo e nenhum esta hiperativo

6 — Controle de punho:

a) Cotovelo 90°, ombro 0" e pronagio, of
resisténcia. (assisténcia, se necessario) { )

b) Maxima flexo-extensdo de punho, cotov. 90°,
ambro 0° dedos fletidos ¢ pronagio (auxilio se
necessario) ( )

¢) Dorsiflexido com cotovelo a 0°, ombro a 30° e
pronagdo, com resisténcia (auxilio) ()

d) Maxima flexo-extensiio, com cotov.
ombro a 30° e pronagio (auxilio) { )

e) Cireundugho ()

Pont. max: (10)

0°,

a) 0 — o pete nio pode dorsifletir o punho na posigiio requerida
1 —a dorsiflexdo pode ser realizada, mas sem resisténcia alguma
2 —a posigio pode ser mantida contra alguma resisténcia
b) 0 — ndo ocorre mov. voluntario
1 — o pete ndo move ativamente o punho em todo grau de movimento
2 — a tarefa pode ser realizada

¢) Idem ao a)
d) Idemaob)

e) Idem ao b)

7 — Mi
a) flexio em massa dos dedos ()
b) extensioem massa dos dedos( )

o)Prgensdo : Art. metacarpofalangeanas (I a V)
edendidas e interfalangeanas distal e proximal
fletidas. Preensio contra resisténcia ()

d) Preensio 2: O paciente é instruido a aduzir o
polegar e segurar um papel interposto entre o
polegar e o dedo indicador( )

e) Preensiio 3: O paciente opde a digital do polegar
contra a do dedo indicador, com um lépis interposto

()

f) Preensio 4: Segurar com firmeza um objeto
cilindrico, com a superficie volar do primeiro e
se gundo dedos contra os demais ()

¢) Preensdo 5: o paciente segura com firmeza uma
bola de ténis ( )

Pont. max: (14)

a)*
b) 0- nenhuma atividade ocorre
1 - ocorre relaxamento (liberagio) da flexdio em massa
2— extensio completa (comparado com mio ndo afetada)
¢) 0- posigiio requerida nio pode ser realizada
1—apreemsioé fraca
2— apreemsio pode ser mantida contra considerdvel resisténcia
d) 0 -a fungio nio pode ser realizada
1 - opapel pode ser mantid o no lugar, mas nio contra um leve puxio
2— um pedago de papel ¢ segurado firmemente cortra um puxio
e) 00— a fungio nio pode ser realizada
1 - oldpis pode ser mantido no lugar, mas nio contra um leve puxio
2— olapis é segurado firmemente
f) 0 — a fungio ndo pode ser realizada
1— o objeto interposto pode ser mantido no lugar, mas néo contra um leve puxao
2 o objeto é segurado firmemente contra um puxio
g) 0— a fungiio ndo pode ser realizada
1 - oobjeto pode ser mantido no lugar, mas ndo contra um leve puxio
2— oobjeto é segurado fimemente contra um puxio

IV. Coordenagio/ Velocidade MS:

a) Tremor ()

b) Dismetria ( )

¢) Velocidade: Index-nariz 5 vezes, e o mais ripido
que conseguir ()

Pant. max: (6)

a) 0 — tremor marcante/ 1 — tremor leve/ 2 — sem tremor
b) 0 — dismetria marcante’ 1 — dismetria leve/ 2 —semd ismetria
¢) 0 — 6 seg. mais lento que o lado nio afetado/ 1 — 2 a 5 seg. mais lento que o lado nio
afetado/
2 — menos de 2 segundos de diferenga
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Effects of cryotherapy on tonic adequacy.

V. Fungio motora membro inferior:
Motricid ade Reflexa

A) Aquiles{ )B)Patelar () (4)
I - Motricidade reflexa:

Patelar e aquileu/ adutor ( )(2)

0 —sem atividade reflexa

2 —atividade reflexa pode ser avaliada

0 -2 ou 3 reflexos estio marcadamente hiperativos
1 — 1 reflexo esta hiperativo ou 2 estio vivos

2 —nfo mais que | reflexo esta vivo

2 — Sinergia flexora: flexio quadril, joello e
dorsiflexdo (dec.darsal) ( )
Pont._max: (6)

3 — Sinergia extensora:_extensio de quadril, adugio
de quadril, extensio de joelho, flexdo plantar ()

Pont max: (8)

4 —Mov. com e sem sinergas:

a) a partir de leve extensdo de joelho, realizar uma
flexdo de joelho além de 90°. (sentado) ( )

b) Dorsiflexiio de tomozelo (sentado)( )

¢) Quadril a 07, realizar a flexio de joelho mais que
90°(empé) ()

d) Dorsiflexio do tornozeb (em pé) (
Pont. max:(8)

)

a) 0 — =m movimento ativo
1-ojoelho pode ativamente ser fletido até 90° ( palpar os tend Ges dos flexores do joelho)
2 - ojoelho pode ser fletido além de 90°
h) *
¢) 0 — o joelho nio pade ser fletido se o quadril nfio é fletido simultaneamente
1 — inicia flexdo de joelho sem flexdo do quadril, porém nio atinge os 90° de flexdo de
joelho ou flete o quadril durante o término d o movimento.
2 — atarefa é realizada completamente
d) *

VI. Coordenacio) Velocidade MI:

a) Tremor ()

b) Dismetria ()

¢) Velocidade: calcanhar-joelho 5 vez ( )

dec. Dorsal) Pont. max: (6)

a) 0 — tremor marcante’ 1 — tremor leve/ 2 — sem tremor

b) 0 —dismetria marcante’ 1 — dismetria leve/ 2 — semd ismetria

¢) 00 — 6 seg. mais lento que o lado nio afetado/ 1 —2 a 5 seg. mais knto que o lado afetado’ 2
— menos de 2 segundos de diferenca

VII . Equilibrio:

a) Sentado sem apoioe com os pés suspensos ()
b) Reagio de pim-quedas no lado nioafetado ()
¢) Reagdo de para-quedas no lado afetado ( )

d) Manter-se em pé com apoio ()

e) Manter-se em pé sem apoio( )

) Apdio tinico scbre o lado nae afetado ()
g)Apoio inicosobre o lado afetado ()

Pont. max. (14)

a) 0 — mo consegue se manter sentado sem apoio/ 1 — permanece sentado sem apoio por
pouco tempo/ 2 — permanece sentad 0 sem apoio por pelo menos 5 min. e regula a postura do
corpo emrelagio a gravidade
b) 0 — nio ocarre abdugdo de ombro, extensio de cotovelo para evitar a queda/ 1 — reagio de
péra-quedas parcial/ 2 — reagio de para-quedas normal
¢) idemao b)
d) 0 —niio consegue ficar de pé/ 1 —de pé com apoio miximo de outros/ 2 —de pé com apoio
minimo por | min
€) 0 —ndo consegue ficar de pé sem apoio/ 1 —pode permanecer em pé por | min e sem
oscilagdo, ou por mais tempo, porém com alguma oscilagio/ 2 — bomequilibrio, pode manter
oequilibrio por mais que 1 minuto com se guranga
1) 0 — a posigdo ndo pode ser mantida por mais que 1-2seg(oscilagio)/ 1 — consegue
permanecer empé, com equilibrio, por 4 a 9 segundos/ 2 — pode manter o equilibrio nesta
posig¢io por mais que 10 segund os
¢) 0— a posi¢io nio pode ser mantida por mais que 1-2 segundos (oscilagio)

1 - consegue permanecer em pé, com equilibrio, por 4a 9 sgundos

2 — pode manter o equilibrio nesta posigio por mais que 10 segundos

Anexo II. Medida da

Independéncia Funcional.

Cuidados Pessoais

1. Alimentagdo

2. Cuidados com a aparéncia

3. Banho

4. Vestir parte super

jor do corpo

5. Vestir parte inferior do corpo

6. Asseio

Controle de Esfincteres

7. Esfincter Vesical

8. Esfincter Anal

Mobilidade e Transferéncia

9. Cama, cadeira, CR

10. Vaso Sanitario

11. Banheira/Chuveiro

Locomogao

12. Caminhar / CR
13. Escadas
Comunicagao
14. Compreensdo
15. Expresséo
Cognigao Social

16. Interagdo Social

17. Solugéo de Problemas

18. Memoria

Total MIF %
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