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program szkoleniowy

REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

Szkolenie skierowane do osob zajmujacych sie problematyka rehabilitacji kardiologicznej, podzielone na dwa moduty.

Modut | obejmuje zasady rehabilitacji kardiologicznej, metody diagnostyczne i terapeutyczne oraz role fizjoterapeuty w procesie rehabilitacji.

Modut Il omawia zagadnienia Kompleksowej Rehabilitacji Kardiologicznej u chorych po ostrym zespole wiericowym, po zabiegach kardiochirurgicznych,

po wszczepieniach kardiostymulatora oraz u chorych z chorobami wspdtistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ

Szkolenie skierowane do fizjoterapeutow oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii i fizjologii obreczy barkowej, podstaw artro i osteokinematyki,
charakterystyki wybranych urazéw i uszkodzen w obrebie obreczy barkowej, profilaktyki schorzen barku, diagnostyki pourazowej barku oraz praktycznego zastosowania
technik manualnych w rehabilitacji

DIAGNOSTYKA | LECZENIE MANUALNE W DYSFUNKCJACH STAWU KOLANOWEGO
Szkolenie skierowane do fizjoterapeutéw oraz studentéw fizjoterapii, obejmujace zagadnienia z anatomii stawu kolanowego, biomechaniki struktur wewnatrzstawowych,

charakterystyki wybranych uszkodzen w stawie kolanowym, diagnostyki pourazowej stawu kolanowegooraz praktycznego zastosowania technik manualnych w rehabilitacii.

PODSTAWY NEUROMOBILIZACJI NERWOW OBWODOWYCH - DIAGNOSTYKA | PRAKTYCZNE ZASTOSOWANIE W FIZJOTERAPII

Szkolenie podzielone na dwie czesci. Zajecia teoretyczne obejmuja zagadnienia dotyczace budowy komérek nerwowych, anatomii i fizjologii obwodowego ukfadu nerwowego

i rdzenia kregowego, pozycji napieciowych i pozycji poczatkowych testow napieciowych w konczynach oraz kregostupie. Zajecia praktyczne obejmuja wykonanie neuromobilizacji
dla nerwow obwodowych i opony twardej oraz przykladowe wykorzystania neuromobilizacji w jednostkach chorobowych.

TERAPIA PACJENTOW Z OBRZEKIEM LIMFATYCZNYM
Szkolenie podzielone na zajgcia teoretyczne z zakresu anatomii i fizjologii gruczolu piersiowego oraz ukladu chlonnego, objawow raka piersi, leczenia chirurgicznego,
rehabilitacji przed i pooperacyjnej oraz profilaktyki przeciwobrzekowej. Zajgcia praktyczne maja na celu zapoznanie z metodami stosowanymi w terapii przeciwobrzekowej,

praktycznym wykorzystaniem materiatow do kompresjoterapii oraz omowieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

FIZJOTERAPIA W ONKOLOGII - ZASADY POSTEPOWANIA W WYBRANYCH PRZYPADKACH KLINICZNYCH
Szkolenie obejmuje zagadnienia dotyczace epidemiologii nowotwordw i czynnikow ryzyka, diagnostyki, leczenia oraz nastepstw leczenia nowotworow
(leczenie ukladowe, chirurgiczne, chemioterapia, radioterapia), podstaw terapii pacjentow leczonych w chorobach nowotworowych piersi, ptuc, przewodu pokarmowego,

okolicy glowy i szyi, uktadu moczowo-ptciowego, ukfadu nerwowego. Czgs¢ praktyczna to cwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIAW FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zatozenia, zakres dziafan i uprawnienia terapii logopedycznej, narzedzia diagnozy logopedycznej,

grupy pacjentow objetych terapia logopedyczna (dzieci z opdznionym rozwojem mowy i dorosli, m.in. pacjenci z afazja, SM, choroba Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkcje ukfadu ruchowego narzadu zucia, wspolne obszary dziatania fizjoterapeuty i logopedy.

Czesc praktyczna obejmuje studium przypadku: ¢wiczenia - ksztaltowanie umiejetnosci $wiadomego i prawidiowego operowania oddechem.

INFORMACJE | ZAPISY

tel. 42 684 32 02, 501 893 590
e-mail: szkolenia@tromed.pl

TROMED Zaopatrzenie Medyczne
ﬂ 93-309 Lodz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)



}
O(/ TROMED TRAINING
K } program szkoleniowy

PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 1
Szkolenie obejmuje zajgcia teoretyczne omawiajace mechanizm udaru mozgu i jego nastepstwa kliniczne, diagnostyki dla potrzeb fizjoterapii, rokowan, mechanizmow zdrowienia,
plastycznosci ukfadu nerwowego oraz aktualne zaleceniach dotyczace fizjoterapii pacjentow po udarze mozgu. Zajecia praktyczne to przyktady terapii pacjentow w okresie wczesnej

i wtornej rehabilitacji, propozycje rozwiazywania problemow strukturalnych i funkcjonalnych oraz wykorzystanie metody Bobathow w rehabilitacji pacjentow po udarze mozgu.

PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 2

Szkolenie obejmuje warsztaty praktyczne z zakresu diagnostyki funkcjonalnej pacjentow, podstawowych problemow strukturalnych i funkcjonalnych oraz propozycje terapii:
reedukacji funkcji koiczyny gornej i dolnej oraz wybranych strategii rehabilitacji. Omawiane jest réwniez zagadnienie dysfagii, w tym objawy zaburzen polykania, testy i ocena
zaburzen, zasady bezpiecznego karmienia, strategie terapeutyczne, ¢wiczenia miofunkcyjne oraz specjalne techniki utatwiajace potykanie.

SCHORZENIA NARZADOW RUCHU U DZIEC! | MLODZIEZY - ZASADY | KRYTERIA LECZENIA ORTOPEDYCZNEGO
Szkolenie obejmuje zagadnienia wad postawy u dzieci i mtodziezy, wad wrodzonych narzadow ruchu, wezesnego wykrywania nabytych schorzen narzadéw ruchu,
nauke badania ortopedycznego oraz zbierania wywiadu oraz praktyczne wskazéwki oraz koncepcje w stosowaniu ortez i aparatéw ortopedycznych.

Szkolenie skierowane do lekarzy ortopedow, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz sredniego personelu medycznego.

WSPOLCZESNE METODY LECZENIA WYBRANYCH DYSFUNKCJI STAWU SKOKOWEGO | STOPY
Szkolenie obejmuje zagadnienia z anatomii, biomechaniki stawu skokowego i stopy, metodyki badania stopy, postepowania w leczeniu urazow stawu skokowego i stopy,
nabytych znieksztalceniach stopy (przyczyny, objawy, sposoby postepowania) oraz pozostatych dysfunkcjach w obrebie stawu skokowego i stopy (entezopatie, przeciazenia,

zapalenia, zespoly uciskowe nerwow, gangliony, zmiany zwyrodnieniowe, stopa cukrzycowa, stopa reumatoidalna).

CHOROBA ZWYRODNIENIOWA STAWOW - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

Szkolenie obejmuje nastepujace zagadnienia: choroba zwyrodnieniowa stawow - podstawowe pojecia, algorytm postgpowania diagnostyczno-terapeutycznego , nowoczesne
metody leczenia w chorobie zwyrodnieniowej stawow, nauka prawidtowej oceny zaawansowania choroby zwyrodnieniowej w oparciu o wywiad, badania ortopedyczne

i badania dodatkowe, zastosowanie ortez i aparatéw ortopedycznych w chorobach zwyrodnieniowych.

Szkolenie skierowane do lekarzy ortopedow, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz sredniego personelu medycznego.

MOBILNOSC | STABILNOSC W SPORCIE | FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia: znaczenie treningu mobilnosci i stabilnosci w sporcie i fizjoterapii, definicja mobilnosci, przyczyny ograniczen, strategie
postepowania oraz techniki pracy nad zwiekszeniem mobilnosci z uzyciem przybordw, definicja stabilnosci, przyczyny zaburzen, strategie postepowania oraz

trening stabilnosci w sporcie i fizjoterapii - zajecia praktyczne.

MOZGOWE PORAZENIE DZIECIECE - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

Szkolenie obejmuje nastepujace zagadnienia: MPD - zespot symptomow, etapy leczenia, cele i wskazowki terapeutyczne, kwalifikacje pacjenta do danego etapu leczenia,
nauka badania ortopedycznego w Mozgowym Porazeniu Dzieciecym, zastosowanie ortez i aparatow ortopedycznych w MPD.

Szkolenie skierowane do lekarzy ortopedow, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz sredniego personelu medycznego.
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Wplyw przebytego udaru mézgu na moc i predkosc¢
skracania sie miesni — doniesienie wstepne

The impact of stroke on the power and shortening velocity of the muscles - preliminary report

Joanna KostkaAB.C.D.EF) Andzelika Fajkowska®BDF) Elzbieta Miller(A-E.F)

Zaktad Medycyny Fizykalnej, Uniwersytet Medyczny w t.odzi, Polska/Department of Physical Medicine, Medical University of Lodz, Poland

Streszczenie

Cel. Celem pracy byta préba okreslenia réznicy mocy miesniowej oraz predkosci skracania sie miesni w grupie
pacjentéw po przebytym udarze mézgu oraz oséb, ktdre udaru nie przebyty, a takze ocena determinantéw mocy
i predkosci skracania sie miesni.

Materiat i metodyka. W badaniu wziety udziat tacznie 62 osoby, w tym 31 pacjentéw (9 kobiet i 22 mezczyzn)
po przebytym udarze mdzgu hospitalizowanych w Oddziale Rehabilitacji Neurologicznej oraz 31 oséb
dobranych pod wzgledem wieku i ptci, ktére udaru nie doznaty. Zebrano dane osobowe, antropometryczne oraz
dotyczace choroby. Moc miesniowa (P ) i optymalng predkos¢ skracania sie miesni (Vopt) oceniono wykonujac
dwie 8-sekundowe préby na cykloergometrze rowerowym typu Monark.

Wyniki. Zarejestrowano istotng réznice Pmax i Vopt pomiedzy grupami (p<0.001). Sredni wynik Pmax

u pacjentéw po udarze wynidést 211.22 W £134.12, a w grupie kontrolnej 378.76 W +167.52, a Vopt
odpowiednio 58.48 +18.53 i 78.41 +17.8 obrotéw/min. Uzyskano zaleznos$¢ pomiedzy wiekiem pacjentéw po
udarze,aP__ i Vopt.

Whioski. Udar mézgu wptywa na obnizenie mocy i predkosci skracania sie miesni. Deficyt mocy w stosunku do
0s0b, ktdre nie przeszty udaru mézgu wynosi ponad 44%, a predkosci ponad 25%. Wiek wptywa na poziom
Prax i Vope

Stowa kluczowe:
hemiplegia, miesnie, moc, predkos¢ skurczu

Abstract

Aim: The aim of the study was to determine the difference in power and muscles shortening velocity in patients
with a history of stroke and those who have not undergone a stroke as well as to evaluate the determinants of
the power and muscles shortening velocity.

Material and Methods: A total of 62 people were enrolled in the study, including 31 patients (9 women and 22
men) after stroke hospitalized in Neurological Rehabilitation Department and 31 people matched for age and
sex who did not suffer a stroke. Personal, anthropometric and diseases related data were collected. Muscle
power (P ) and optimal shortening velocity of the muscles (V) were evaluated by performing two 8-second
tests on a Monark type bicycle ergometer.

Results: A significant difference in Pmax and Vopt between groups (p < 0.001) was noted. The average P___score
in stroke patients was 211.22 W £134.12, and in the control group 378.76 W +167.52, and Vot respectively
58.48 £18.53 and 78.41 +17.8 rep./ min. Relationship between age and P, as wellas V  was also obtained.
Conclusions: Stroke reduces power and muscle shortening velocity. Power deficit in relation to people who have
not suffered a stroke is over 44%, and velocity rate over 25%. The Pmax and Vopt level are affected by age.

Key words:
hemiplegia, muscles, power, shortening velocity
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Introduction

Many authors emphasize that the power and shortening
muscle velocity may, to a greater extent than muscle
strength, determine the functional efficiency. This
concerns amongst others older people [1, 2], disabled
people [3], women with osteoarthritis [4]. In Marsh et al.
study [5] both the power and force affected the efficiency
of walking, but the power determined to a greater extent
the variability of results. Despite undoubted role of muscle
strength in the ability to maintain balance, greater
dependence between the results of balance tests and
parameters of power and /or velocity in group of elderly
disabled people [3] and patients hospitalized in the
rehabilitation ward was observed [6].The role of muscle
power in maintaining functional performance was
confirmed in post stroke survivors. In Sauders et al. study
[7] muscle power, both in affected and unaffected side,
determined the results of functional tests concerning the
comfortable walking velocity, functional reach test, chair-
rise time, as well as tests specific for patients after stroke.
This is due to the fact that many activities of daily living
(getting up from a chair, a reaction to the imbalances /
defense before the fall, walking up the stairs etc.) require
not only muscle strength, but also the ability for its fast
generating, i.e. the muscle power.

Muscle power is a product of force and velocity [8].
Therefore, both of these factors affect its value. Muscle
weakness is one of the more common consequence of
stroke. These changes affect not only the contralateral to
the ischemia side, but also the side defined as "healthy" [9,
10]. The problem of muscle weakness after stroke was
undertaken in many studies [10-12], but we found only one
study on muscle power deficits after stroke in comparison
with control group of people without stroke [8]. There are
also no studies assessing the optimal shortening muscle
velocity - an essential component of muscle power in
patients after stroke.

Aim

The aim of the study was to determine the difference in
power and muscle shortening velocity in patients with
a history of stroke and those who have not undergone
a stroke as well as to evaluate of the determinants of the
power and muscle shortening velocity.

Material and Methods

A total of 62 people were enrolled in the study, including
31 patients (9 women and 22 men) after stroke hospitalized
in Neurological Rehabilitation Department of Dr. Karol
Jonscher Municipal Medical Centre in Lodz (group 1) and
31 people matched for age and sex who did not suffer
a stroke (group 2).

Only adults, approved by the physician, able to understand
and execute commands with preserved walking ability
(supportive equipment was allowed) took part in this study.
Patients with severe spasticity (> 2 Ashworth scale) as well

www.fizjoterapiapolska.pl 17
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as with significant limitation of range of motion in lower
limbs were excluded from this study because of possible
difficulties during muscle testing on bicycle ergometer. All
patients agreed to take part in the study.

To assess P, and Voo @ Monark cycle ergometer prepared
by Arsac [13] method was used. The ergometer was
instrumented with a strain gauge and an incremental encoder
for measurement of the friction force applied by the tension
of the belt that surrounded the flywheel and the flywheel
displacement, respectively. Wheel inertia was calculated
using the Lakomy method [14]. Pedaling velocity (V) and
force (F) were calculated each 5 ms and then averaged over
each downstroke period. Before the test the saddle height
was set and a 5-minute warm-up was conducted for each
patient. The participants were asked to perform two 8 s
sprints with friction loads of 0.25 N/kg and 0.35 N/kg of
body mass or less (0,1-0,2 N/kg) in case where the patient
had difficulty initiating the movement at a given load.
Patients were asked to ride as quickly as possible for 8s.
Throughout the test, patients were encouraged to cycle at
a the maximum speed. The highest value of P (maximal short-
term power — P ) and optimal shortening velocity (Vopt =
velocity at which the power reaches a maximum value) were
calculated from a third-order polynomial function. P was
shown in Watts (W) and optimal shortening velocity in
repetitions per minute (rep/min). P, deficit was calculated
according to the formula [(P . of control group — P of
group after stroke): P of control group] x 100%. Similarly,
calculations were made for V.

The results were analyzed statistically. The data were
verified for normality of distribution and equality of
variances. To compare the baseline data between groups
Student's t-test or Mann-Whitney (Wilcoxon) test depending
on the distribution were used. To identify the quantitative
variables influencing muscle power and the shortening
velocity contraction the Pearson or Spearman correlation
coefficient were used. Categorical variables were evaluated
using ANOVA analysis of variance or Kruskal-Wallis test.
Data were presented as mean (= SD). The level of statistical

significance was set at p < 0.05.

Results

Patients in the two groups did not differ in terms of age, sex,
and anthropometric measurements (tab. 1). In the group of
patients after stroke, average time from stroke was
13.68 +36.42 months. Left hemiplegia occurred in 16 and
right in 15 patients. The results of P, and V are presented
in Table 2.

A significant decline in the performance of P and Vo in
the group of stroke patients in comparison with patients with
the same sex and age without stroke was noted (p < 0.001).
The study also assessed the impact of some factors on the
level of P, and V in patients after stroke (Tab. 3). From

max

the assessed indicators P, _and V_ were determined by age
(Fig.1) — elderly patients yield weaker results and P___
additionally was determined by height. P and Voot results

were strongly correlated with each other.

www.fizjoterapiapolska.pl
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Tab. 1 Comparative characteristics of the studied groups

Group 1 Group 2 Significance level

(after stroke) (control)

Sex (n) women- 9 men- 22
men- 22 NS
67.39 £11.69
age (years) 66.6 +10.02 NS
1.70 £0.10
height (cm) 1.69 £0.08 NS
80.90 £16.31
body mass (kg) 78.95 £15.24 NS
27.73 +£4.52
BMI 27.57+4.18 NS
women - 9

Tab. 2 Comparison of Pmax and Vopt results obtained in the studied groups

Group 1 Group 2 Significance level difference (%)
(after stroke) (control) grivsgr2

P .. (W) 211.22 £134.12
) 78.41 £17.8 p <0.001 25.41%
Vpt (rep/min) 58.48 £18.53 p<0.001 44.23%,

378.76 £167.52

Tab. 3 Factors affecting the level of studied variables in post stroke patients

P Vv

max opt
Age (years) R=-0.44%* R=-0.33

Hight (cm) R=0.38* NS

Body mass (kg) NS NS
BMI NS NS

Time after stroke (months) NS NS
Number of strokes NS NS
Number of comorbidities NS NS

P... (W) R=1 R=0.85%**

Vot (rep/min) R=0.85%** R=1
Ashworth scale NS NS

*- p<0.05 **-p<0.01 ***- p<0.001
NS — no statistical significance

19
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Discussion

In our study, we have shown that the level of muscle power
and optimal velocity muscle contraction in patients after
stroke are reduced. Power deficit in relation to the control
group is greater than 44%. Our results are similar to the
results obtained by Stavric et al.[8]. Control subjects had an
average of 41.5% greater power of extensor muscles of the
lower limbs in relation to the power generated by the
patients after stroke (35% as compared to the unaffected leg
muscle strength and 48% in relation to muscle power of the
affected leg). In two studies [7, 15] power deficit of weaker
limb compared to stronger was evaluated. The results of
these two studies are fairly divergent. Dawes et al [15]
obtained 43% of the difference between the power of the two
legs, and Sounders et al [7] just over 10%, which is
explained by marked improvement in neurological status
after stroke.

Loss of muscle power following a stroke is explained by
several factors. The main reason is, of course, brain damage
and, therefore, the upper motor neuron, which leads to the
peripheral paresis of the opposite side to the ischemia [16].
The power is the product of force and velocity [17],
therefore, the loss of muscle strength due to stroke,
emphasized in a number of studies [10-12] is directly
responsible for the power decrease. Our findings also
indicate a deterioration of the second component of muscle
power — velocity contraction. Stroke patients were
characterized by more than 25% lower optimal shortening
velocity compared to the control group.

www.fizjoterapiapolska.pl
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Stroke resulting in muscle atrophy, reduction of the number
of motor units, reduces the cross-section of muscle [18].
These changes relate to the muscles of both legs, but they are
more marked on the side of paresis [19]. The computed
tomography demonstrated 20% smaller cross section of the
thigh muscle of the paretic side, but a similar adipose tissue
content, which indicates a greater share of intramuscular fat
in the affected limb [20], and as a consequence
a deterioration of muscle function. Hafer-Macko et al [21]
emphasized that people with stroke have a higher prevalence
of insulin resistance and diabetes, while skeletal muscles are
the main place of glucose metabolism.

Increased levels of inflammatory markers as seen in post
stroke patients, a greater intramuscular fat concentration and
sympathetic nervous system activation may further affect
insulin sensitivity and as a consequence lead to muscle
atrophy as well as muscle strength and power reduction [16,
22]. Malnutrition and physical inactivity [16, 19], as well as
pre-stroke factors, e.g. comorbidities [23] are also
considered as the causes of deficits in muscle strength and
power.

In our study, regardless the stroke, the age of patients also
influenced the level of muscle power.

Muscle power decreases by more than 10% per decade
begining from about forty years of age. This power loss is
slightly faster than the decline in muscle strength [24]. The
reasons for lowering the muscle power with age are similar
to those of stroke [19]. A gradual decrease in the number of
muscle fibers, especially of type II, motor units, reducing the
levels of anabolic hormones, mitochondrial dysfunction,
reduced physical activity, insulin resistance, higher
prevalence of diseases that can lead to a reduction in muscle
strength are noted with the age [19, 25]. This is a serious
problem, leading to loss of independence in daily life, that is
why, it is included in the so-called "geriatric giants" [25].
The effects of aging and stroke on muscle function
accumulate, which significantly increases the risk of
deterioration of functional capacity and lead to loss of
independence in everyday life.

Improvement in muscle power is possible, under strength
training because the strength is the main component of
power. In typical power training, it is recommended to
perform exercises at maximum speed. Due to the effects of
stroke on muscle function and as a consequence of
functional capacity, it is recommended to include strength
and power training to the physiotherapy programs for
patients after stroke [26, 27]. Such training seems to be
effective and despite popular opinion, that it could increase
spasticity and synergies, no such effects were observed, even
under intensive training in patients after stroke [27, 28].

Conclusions

Stroke reduces power and muscle shortening velocity. Power
deficit in relation to people who have not suffered a stroke is
over 44%, and velocity rate over 25%. The P, and V
levels are influenced by age.

X
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