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XEOMIN® - PIERWSZA | JEDYNA
TOKSYNA BOTULINOWA
ZAREJESTROWANA W LECZENIU

PRZEWLEKLEGO SLINOTOKU

Czy wiesz, ze nieleczony slinotok moze by¢ powodem:

Dtawienia sie
B Maceracji i b6élu skory wokét ust
B Zaburzern mowy \
B Odwodnienia AN
Zapalenia ptuc

Do najczestszych przyczyn nadmiernego slinienia naleza:

Choroba Parkinsona
® Urazy moézgu
B Stwardnienie zanikowe boczne
m Porazenie mézgowe

Udar

: " XxeomMmIN

Botulinum neurotoxin type A
POMAGA PACJENTOM W OSIAGANIU CELOW

Teraz dziekitatwym i szybkim
iniekcjom toksyny botulinowej mozliwe jest
skuteczne leczenie slinotoku !



Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

— ochrong finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

—NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowg zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawngj

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.
Al. Jerozolimskie 142 B
02-305 Warszawa
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www.interpolska.pl UBEZPIECZENIA




TOKSYNA BOTULINOWATYPU A

XEOMIN®
W PROGRAMACH LEKOWYCH

LEK XEOMIN® MOZE BYC STOSOWANY
W RAMACH PROGRAMOW LEKOWYCH
W NASTEPUJACYCH WSKAZANIACH:

Poudarowa spastycznosc¢ konczyny gornej
B Krecz karku
B Potowiczy kurcz twarzy
B Kurcz powiek

Dystonie zadaniowe
(np. kurcz pisarski i kurcze zawodowe)

100 LD., units

Leczenie poudarowej spastycznosci konczyny gornej

oraz dystonii ogniskowych i potowiczego kurczu twarzy
jest refundowane w ramach programow lekowych B.57. oraz B.28.

Wykaz placowek, w ktérych wykonywane jest leczenie toksyna
botulinowa znajduje sie na stronie www.spastycznosc.info.pl

Skrécona informacja o leku
XEOMIN® - 100 jednostek, proszek do sporzadzania roztworu do wstrzykiwan

Sktad: Jedna fiolkazawiera 100 jed nostek neurotoksy ny Clostridiun botulinum typu A (150 kD), wol nej od biatek kompleksujgcych. Wskazania: Objawowe leczenie kurczu powieki polowiczego kurczu twarzy, dystonii
szyjnej z przewagy komponenty rotacyjnej (kurczowy krecz szyi), spastycznosci konczyny gornej | przewlekiego slinotoku z powodu zaburzen neurologicznych u dorostych. Dawkowanie: Po rekonstytucji XEOMIN®
jest przeznaczony do podawania domiesniowego lub do gruczotu slinowego. Powinien zostac zuzyty podczas jednej sesji podaniai tylko dla jednego pacjenta. Optymalna dawka, czestotliwosc podawania i lizba
I'I'IIEJSC wistrzyknigcia powinny zostac okreslone przez lekarza indywidualnie dla kazdego pacjenta. Dawke nalezy zwie kszac stopniowo. Kurcz powiek | pofowiczy kurcz twarzy: Dawka poczakowa: 1,25 do 2,5 . na jedno
miejsce wstrzyknieda, max. 25 j. na jedno oko. Dawka catkowita: max. 50 ). na jednooko co 12 tygodni. Odstepy czasowe pomiedzy zabiegami nalezy okreslic na podstawie rzeczywistych wskazan klinicznych dla da-
nego pacjenta. Jezeli dawka poczatkowa okaze sie niewystarczajgca, mozna jg zwiekszyd maksymalnie dwukrotnie podczas kolejnego podania produktu. Wydaje sie jednak, 2e wstrzykiwanie wiecej niz 5 j. w jedno
miejsce nie przynosi dodatkowych korzysci. Pacjentow z polowiczym kurczem twarzy powinno sie leczyd w taki sam sposob, jak w przypadku jednostronnego kurczu powiek. Kurczowy krecz szyi: W pierwszym cy-
klu leczenia max. 200 j., z mozliwoscig wprowadzenia zmian w kolejnych cyklach, na podstawie odpowiedzi na leczenie. W kazdej sesji catkowita dawka max. 300 . | nie wigcej niz 50 j.w kazde miegjsce wstrzyknigcia.
Nie nalezy wykonywac obustronnych wstrzykniec do migsnia mnstknwn—nbnjczykmsutkﬂwegn, poniewaz wstrzykiwanie obustronne lub podawanie dawek ponad 100 | do tego migsnia niesie ze sobg zwigksznne
ryzyko dziatan niepozgdanych, szczegolnie zaburzen polykania. Nie zaleca sie powtarzania zabiegow czesdej niz co 10 tygodni. Spastyernost koriczyny gdmei: Dawka catkowita: max. 500 j. podczas jednej sesji | max.

250 j. do miesni ramienia. Zalecane dawki do pDcIanla do poszczegdlnych migéni - patrz Charakterystyka Produktu Leczniczego. Nie nalezy wstrzykiwac kolejnych dawek czesdej nizco12 tygndnl &M}M
Stosowad roztwor o stezeniu 5 /0,1 ml. Lek podaje sie do dlinianek przyusznych (po 30 . na kazda strong) | do élinianek podzuchwowych (po 20 ). na kazda strone). tacznie podaje sie max. 100, i nie nalezy przekra-
czac tej dawki. Nie nalezy wstrzyk iwac kolej nych dawek czescigj niz co 16 tygodni. Przeciwwskazania: Nadwrazliwose na substancje czynng lub na ktorgkolwiek substancje pomoconiczg, uogolnione zaburzenia czyn-
nosc migsniowej (np. miastenia gravis, zespot Lamberta-Eatona), infekdalubstan zapalny w migjscu planowanego wstrzykniecia. Przeciwwskazania wzglgdne: Lek XEOMIN® nalezy stosowad ostroznie u pacjentow
ze stwardnieniemn zanikowym bocznym, chorobami wywaotujacy mi zaburze nia czynnosd nerwowo-migsniowej, wyrazny m ostabieniem lub zanikiem migsni, z ryzykiem rozwoju jaskry z waskim katem przesgczania.
Ostrzezenia: Nalezy zachowac ostroznosd, aby nie doszio do wstrzykniecia leku XEOMIN® do naczynia krwionosnego. W leczeniu dystonii szyjnej oraz spastycznosd nalezy zachowad ostroznosc przy wstrzykiwaniu
leku XEOMIN® w miegjsca znajdujace sie w poblizu wrazliwych struktur, takich jak tetnica szyjna, szczyty pluc lub przehyl. Malezy zachowad szczegolng ostroznosc podezas stosowania leku XEOMIN® u pagentdw z zabu-
rzeniami uktadu krze pniecia lub przyjmujacych produkty przecwzakrzepowe lub substancje, ktdre mogg miec dziatanie przeciwzakrze powe. Nie nalezy przekraczac zalecanej dawki jednorazowej leku XEOMIN®. Duze
dawki moga spowodowad paraliz miesni znacznie oddalonych od miejsca wstrzykniecia produkt u. Przypadki dysfagii cdnotowano réwniez w zwigzku ze wstrzy knieciem produktu w migjscach innych niz miesnie szyjne.

Pacjend z zaburzeniami potykania i zachlysniedami w wywiadzie powinni by¢ traktowani ze szczegding ostroznosda. Odnotowywano przypadki wystapienia reakdji nadwrazliwosd na produkty zawierajgce neuro-
tnksyng botulinows typu A. Dziatania niepozadane: Nigzalezne od wskazark: Miejscowy bal, stan zapalny, parestEZJa, niedoczulica, thliwosc, Dpuchllzna, obrzek, rumien, swigd, miejscowe zakazenie, krwiak, krwawie-
nie iflub siniak. Bal i/ lub niepokéj zwiazany z ukluciem moze prowadzic do reakdi wazowagalnych, wigcznie z przejsciowym objawowym niedocisnieniem, nudnosciami, szumem w uszach oraz omdleniem. Objawy
zwigzane rozprzestrzenianiem sie toksyny z miejsca podania - nadmierne ostabienie migsni, zaburzenia potykania i zachtystowe zapalenie ptuc ze skutkiem §miertelnym w niektorych przypadkach. Reakdje nadwrazli-
wosci - wstrzas anafilaktyczny, choroba posurowicza, pokrzywka, rumien, swigd, wysypka (lokalna | uogolnional, obrzek tkanek migkkich {rowniez w migjscach odleghych od migjsca wstrzykniecia) | dusznodc. Objawy
grypopodobne. Kurcz powiek i pofowiczy kurcz twarzy: Bardzo czesto: opadanie powieki. Czesto: zespot suchego oka, niewyrazne widzenie, zaburzenia widzenia, suchosc w jamie ustnej, bol w miejscu wstrzyknigcia.
Niezbyt czestor wysypka, bol glowy, porazenie nerwu twarzowego, podwdjne widzenie, nasilone tzawienie, zaburzenie polykania, ostabienie migsni, zn‘lgczenie Kucmkmﬂszzf_ Bardmcagstoz zaburzenia pcrlykan ia
(z ryzykiem zachtysnigdia sig). Czestor bol glowy, stan przedomdieniowy, zawroty glowy, suchosc w jamie ustnej, nudnosd, nadmierma potliwosc, bol szyi, ostabienie migsni, bol migsni, skurcze migsni, sztywnosc mig-
sni i stawow, bal w miejscu wstrzyknlgna, astenia, infekcje garnych drég oddechowych. Niezbyt czesto: zaburzenia mowy, dysfnnla. dusznosc, wysy pka. Spastycznosc kofczyny gornef: Czestor suchosc w jamie ustnej.

Niezbyt czesto: bol ghowy, zaburzenia czuda, niedoczulica, zaburzenia potykania, nudnosd, ostabienie migsni, bol konczyn, bal migéni, astenia. Przewlekdy slinotok: Czestor parestezje, suchosc w jamie ustnej, zaburze-
nia potykania. Niezbyt czesto: zaburzenia mowy, zageszczenie Sliny, zaburzenia smaku. Dostgpne opakowania: 1 ficlka zawierajgca 100 jednostek neurotoksyny Clostridium botulinum typu A (150 kD). Pozwolenie
na dopuszazenie do obrotu: Nr 14529, wydane przez Min. Zdrowia. Kategoria dostgpnosci: Lek wydawany z przepisu lekarza (Rp) Przed zastosowaniem leku XEOMIN® bezwzglednie nalezy zapoznac sig z pelng
trescig Charakterystyki Produktu Leczniczego.

Informadja na podstawie Charakterystyki Produktu Leczniczego z dnia 25.10.2019

Podmiot od| iedzialny: Merz Pharmaceuticals GmbH, Fran kfu rt/Main, Miemcy
Informacja naulmwa 22/2528955 XM-129/2021/2




Moc wiedzy
dla fizjoterapeutow
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Ciagte poszerzanie wiedzy jest na state wpisane w zawdd fizjoterapeuty.
Wychodzac naprzeciw potrzebom poszukujacych aktualnej, sprawdzonej
i kompleksowej wiedzy PZWL Wydawnictwo Lekarskie oferuje ponad

140 tytutdw z tej dziedziny. Ksigzki budujgce podstawy teorii, jak

i rozwijajgce umiejetnosci praktyczne towarzyszg fizjoterapeutom

na wszystkich etapach rozwoju zawodowego.



ARTYKUL SPONSOROWANY

ondycji, us$miechu,

SKUTECZNE METODY LECZENIA W DOBIE PANDEMII sobnen i T

Pandemia spowodowana COVID-19 to ogromne
wyzwanie dla systemu ochrony zdrowia. Obecnie nie tylko
w Polsce, ale i w wielu miejscach na §wiecie, mierzymy si¢
z kryzysem zdrowotnym. Jest to czas, w ktorym nalezy
szukaé skutecznych rozwigzan. Wiele migedzynarodowych
firm angazuje si¢ przede wszystkim w poszukiwaniu oraz
udostepnianie pacjentom innowacyjnych terapii, odpowia-
dajacych na istotne wyzwania zdrowotne. Na polskim ryn-

(, Odpornosc¢+

ku roéwniez mozemy wskaza¢ firmy, ktore aktywnie
poszukuja rozwigzan biezacego kryzysu zdrowotnego. Jedng
z nich jest dzialajaca od wielu lat marka RehMedica. Jedna
z niewielu, ktora szybko zareagowala na potrzeby polskiego
pacjenta w dobie kryzysu. Nie pozostala obojetna na wyzwa-
nia, z jakimi w czasie pandemii mierzy si¢ system ochrony
zdrowia 1 polskie spoleczenstwo. Poza podstawowa oferta
czyli Programem Rehabilitacjat+ i skutecznym produktem,
ktorym jest materac rehabilitacyjny MagneSilver, z ktdrego
skorzystalo tysigce osob, na co dzien zmagajacych si¢ z wie-
loma dolegliwo$ciami, RehMedica zaangazowata si¢ w no-
wy projekt edukacyjny zwany Program Odpornosc+. Jako
podmiot medyczny, firma czula si¢ w obowiazku, aby by¢
jeszeze blizej swoich pacjentéw i pomoc w sytuacji bezpo-
Sredniego zagrozenia. Jako jedni z nielicznych na rynku
RehMedica zaczela edukowaé¢ w kwestii naturalnego pod-
niesienia odpornosci i propagowac zalozenia Programu Od-
pornoéé+. Wyrobiona dzigki programowi odpornosé — jest
najlepszym gwarantem zdrowia, dobrego samopoczucia,

nie przesada, ze brak
odpornosci sprzyja rodzeniu si¢ depresji i prowadzi do dys-
funkcji spolecznych. Jednostki stabiej radza sobie bez
wsparcia. Dlatego Program Odporno$é+ stawia na rozwi-
nigcie mechanizmoéw obronnych. Jego holistyczne podej-
Scie ma ogromny wplyw w budowaniu naturalnej
odpornosci. Prawidlowe funkcjonowanie ukladu immunolo-
gicznego jest bardzo istotne, poniewaz chroni przed choroba-
mi, a jesli juz zachorujemy, to mozemy mieé¢ gwarancje, ze
nasz organizm szybciej sobie
poradzi z infekcja. Program
Odpornosé+ jest bogaty i me-
rytoryczny, gdyz specjalisci
RehMedica patrza na odpor-
nos¢ pod wieloma aspektami.
Podstawg programu jest syste-
matyczne korzystanie z lecz-
niczego pola magnetycznego,
ktore jak udowodniono w wie-
lu publikacjach naukowych,
ma pozytywne dziatanie w bu-
dowaniu odpornosci. Pande-
mia spowodowana COVID-19
nasilita wystgpowanie chorob,
ktére wezesniej nie byly spo-
tykane na taka skalg. Dlatego
RehMedica w ramach swoje-
go programu wspolpracuje
z poradnia dietetyczng, psy-
chologiczng i fizjoterapeutycz-
n3. Na co dzien wspiera
swoimi dzialaniami uczestni-
kow programu.

Zadajemy sobie pytanie — czy pomigdzy zdro-
wiem, a tym co spozywamy istnieje zalezno$¢? Odpowiedz
brzmi: oczywiscie, ze tak. Odpowiednia dieta wzmacnia
odporno$¢ organizmu i zdecydowanie poprawia samopo-
czucie. Rownocze$nie u§wiadamiamy Panstwu, jaki nega-
tywny wplyw na odporno$¢ majg tak zwane zle nawyki, np.
mata ilo$¢ snu, alkohol czy inne uzywki, a takze brak ru-
chu. Majgc $wiadomos¢, ze wysoka odporno$¢ moze ula-
twi¢ lub nawet uchroni¢ przed infekcjami, dietetyk
wspolpracujacy z Programem Odporno$é+ przygotowat od-
powiednio wyselekcjonowany pakiet suplementow diety.
Kazdy uczestnik Programu Odpornosé+ otrzymuje zestaw
takich suplementow z odpowiednimi zaleceniami i indywi-
dualnie opracowana dieta uwzgledniajaca inne jednostki
chorobowe, z ktérymi boryka si¢ dany pacjent.

Zalezno$¢ pomiedzy odpornoscia a psychika — to drugi
wazny czynnik. W ramach Programu Odpornos$é+, Reh-
Medica rozpoczeta wspotprace z psychologiem, ktory na co
dzien wspiera swoimi dzialaniami. Podczas, gdy obecnie na



wizyte do psychologa (nawet prywatng) czeka si¢ nawet do
kilku miesigcy takie wsparcie jest nieocenione. Dobrostan
psychiczny pacjenta pozwala rowniez na uzyskanie szyb-
szych efektow w leczeniu r6znych choréb.

Program Odpornosé+ stawia rownoczesnie na ak-
tywno$¢ fizyczng. Badania wskazuja na poprawg odpornosci
u 0s6b prowadzacych aktywny tryb zycia, w poréwnaniu do
0s6b spedzajacych wigkszos¢ czasu w pozycji siedzacej. Re-
gularna i umiarkowana aktywnos¢

Podczas intensywnego turnusu rehabilitacyjnego, pacjent
oprocz oczywistych zabiegow fizjoterapeutycznych (np.
masaze, krioterapia, sollux, elektrostymulacja, ultradzwig-
ki, terapia TR, fala uderzeniowa) otrzymuje roéwniez
ogromng dawke wiedzy. RehMedica stawia na edukacje,
dlatego kazdego dnia podczas turnusu odbywaja si¢ panele
dydaktyczne na wazne tematy zdrowotne m.in. ,,Witamina
D kluczem do zdrowia” czy ,,Odpornos¢ bierze si¢ z jelit”.

PROFESJONALNY TURNUS REHABILITACYJINY. OSRODEK REHABILITACJI LECZNICZE) PRZY HOTELU LEZECZKI.

fizyczna zmniejsza ryzyko infek-
cji, a takze zapobiega rozwojowi
choréb przewlektych. Fizjotera-
peuta, ktory jest do dyspozycji
uczestnikow Programu Odpor-
no$é+ stawia na nowoczesne na-
rzedzia, ¢wiczenia na materacu
rehabilitacyjnym  MagneSilver.
Efekty sa znacznie szybsze, niz
w przypadku ¢wiczenia na zwyklej
macie lub kocu. Osoby systema-
tycznie ¢wiczace na materacu reha-
bilitacyjnym MagneSilver czuja
satysfakcje, poprawe samopoczucia
1 zmniejszenie ucigzliwych dole-
gliwosci. Dlatego warto ¢wiczy¢
codziennie i wybiera¢ ogolnie
mowigc zdrowy styl Zycia.

Materac ~ MagneSilver
poprawia jakos¢ snu. Jak wiado-
mo sen jest kluczowym czynni-
kiem majgcym wplyw na nasze
zdrowie. Brak snu lub jego zla
jakos$¢, w diuzszej perspektywie,
prowadzi do przemeczenia, stresu, a w konsekwencji do
wielu chorob (m.in. otylosci, cukrzycy typu 2, nadcisnie-
nia tgtniczego).

Wiasna odpornosé¢, ktora mozna wzmacnia¢ — to
nasza pierwsza linia obrony, tak wskazuja lekarze wspol-
pracujacy w ramach programu.

Programy RehMedica to rowniez profesjonalny
turnus rehabilitacyjny. Osrodek Rehabilitacji Leczniczej
w Lezeczkach odnosi sukcesy w przywracaniu pacjentom
zdrowia, dlatego Ze mocno stawia na odpowiednie warunki
rehabilitacyjne i stale wsparcie fachowej kadry. Pacjenci
odzyskuja wiare we wilasne mozliwosci, widza, jak popra-
wia si¢ ich kondycja, jak wracajg sily i zdrowie. Turnusy
rehabilitacyjne odbywaja si¢ w profesjonalnym Osrodku
Rehabilitacji Leczniczej RehMedica przy Hotelu Lezeczki.
To tu kazdy pacjent czuje, ze jest najwazniejszy i odbywa
konkretng terapig. Pacjenci otrzymuja plany i indywidualny
dobor ¢wiczen. Czuja, Ze nie sa pozostawieni samym sobie.
Z wlasna wiara, poparta pierwszymi efektami rehabilitacji,
faktycznie odzyskuja zdrowie! Efektowna terapia prowadzi
w takich warunkach do regeneracji uszkodzonych struktur.

Program Odporno$é+ jest zdecydowanie dla oséb
swiadomych, ktore cenia sobie holistyczne podejscie do
zdrowia. Nasz program zaklada, ze zdrowie wynika z har-
monijnej pracy organizmu dzigki czynnikom takimi jak:
odzywcza dieta, codzienny ruch, regenerujacy sen, radzenie
sobie ze stresem, dobre relacje z innymi i samym sobg oraz
zycie w zgodzie z naturg. Podstawa do dzialania jest samo-
zaparcie pacjenta, jego pewnos¢, ze chce zmieni¢ swoje zy-
cie. My pomagamy i wspieramy wieloplaszczyznowo.

Jezeli my§licie tak samo, to ten program jest dla
Panstwa.

D REHMEDICA

PROGRAM

¥ REHABILITACJA+

%, PROGRAM
J

- Odpornosc¢+




M||C| METRUM CRYOFLEX

Partner Polskiego Zwigzku Narciarskiego

Startuj
Z najlepszymi

Aparatura dla:
= Medycyny sportowej
= Fizjoterapii
= Rehabilitacji

1

R,

PRODUCENT APARATURY MEDYCZNEJ,
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750




METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzien 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz witasnie
w tym dniu firma zostata partnerem
Polskiego Zwigzku MNarciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
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Abstract

Objectives. To investigate the effect of aquatic therapy on ventilatory functions, and its impact on functional capabilities in
boys with Duchenne muscular dystrophy (DMD). Subjects and Methods. Twenty-four boys with DMD were enrolled in this
study, their ages ranged from seven to eleven years. They were randomly assigned into two groups of equal numbers; the
land-based group received a designed land-based physical therapy program while the aquatic group received the same
program underwater at the pool of the hydrotherapy unit. The treatment was conducted for all boys twice weekly for
three successive months. A spirometer was used to measure the ventilatory functions including forced vital capacity
(FVC), forced expiratory volume in the first second (FEV1), and FEV1/FVC% ratio. Timed function tests (TFTs) including
10-m walk/run test, climb, or/descend 4 standard-size stairs test and, stand from a supine position test, followed by 6-
min. walk test (6MWT) were used to assess the functional capability for both groups, before and after treatment. Results.
Post-treatment findings, revealed no statistically significant differences in all variables (P > 0.05) except for FEV1/ FVC%
ratio that showed a statistically significant difference (P = 0.0001) in both groups. Conclusion. Aquatic therapy has no
statistically significant effect on ventilatory functions and functional capabilities among boys with Duchenne muscular
dystrophy.

Key words:
Duchenne muscular dystrophy, Ventilatory functions, Aquatic therapy

Streszczenie

Cele. Zbadanie wptywu terapii wodnej na funkcje oddechowe i jej wptyw na zdolnosci funkcjonalne chtopcow z dystrofig
mie$niowa Duchenne’a (DMD). Materiat i metody. Do badania wiaczono dwudziestu czterech chtopcéw z DMD; ich wiek
wahat sie od siedmiu do jedenastu lat. Zostali losowo przydzieleni do dwo6ch réwnych grup; grupa poddawana terapii na
ziemi otrzymata opracowany program fizjoterapii na ziemi, podczas gdy grupa poddawana terapii wodnej otrzymata ten
sam program fizjoterapii do wykonania w wodzie na basenie, gdzie prowadzono zajecia hydroterapii. Wszystkich
chtopcéw poddawano fizjoterapii dwa razy w tygodniu przez trzy kolejne miesigce. Do pomiaru czynnosci oddechowych,
w tym natezonej pojemnosci zyciowej (FVC), natezonej objetosci wydechowej pierwszosekundowej (FEV1) i wskaznika
FEV1/FVC% zastosowano spirometr. Testy funkcjonalne w czasie (TFT), w tym test chodu/biegu na 10 m, test wspinaczki
lub zejscia po 4 standardowych schodach oraz test wstania z pozycji lezacej, po ktérym nastapit test 6-minutowego chodu
(6MWT) zastosowano do oceny wydolnosci funkcjonalnej obu grup, przed i po leczeniu. Wyniki. Wyniki uzyskane po
leczeniu nie wykazaty statystycznie istotnych réznic dla wszystkich zmiennych (P> 0,05) z wyjatkiem wskaZnika FEV1/
FVC%, ktéry wykazat statystycznie istotng r6znice (P = 0,0001) w obu grupach. Wniosek. Terapia wodna nie ma
statystycznie istotnego wptywu na funkcje oddechowe i mozliwosci funkcjonalne chtopcoéw z dystrofig miesniowa
Duchenne’a.

Stowa kluczowe
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Introduction

Duchenne muscular dystrophy (DMD) is a common genetic X
chromosome-linked recessive muscular dystrophy [1], repre-
senting one in 5,000 boys at birth [2]. Its severity is ranged
from mild to severe depending on the age and progression of
the disease [3]. It causes deterioration in mobility, progressive
deformities in the musculoskeletal system, upper limb impair-
ment, and, impaired airway clearance [4]. Progressive scoliosis
and fibrosis of chest wall muscles are the main factors that cau-
se progressive restrictive pulmonary impairment in DMD [5,6].
This deterioration in respiratory muscles is the major cause of
mortality and morbidity in DMD [7,8] in their second to third
decade [9].

Early physical therapy is recommended for DMD to address
associated impairments [10]. It is effective in promoting wal-
king, preventing joint contractures, and providing patient edu-
cation regarding mobility aids and splinting [11]. Aquatic
therapy has a high impact on improving various body functions
such as musculoskeletal, cognitive, sensory components [12],
neurological and cardiopulmonary pathologies [13]. It has ad-
vantages of hydrostatic forces and drags resistances unique to
the water medium [14], so provides an ideal method to perform
functional strength training [15]. Furthermore; aquatic therapy
has many benefits for respiratory muscles [16,17,18]. Also, the
aquatic environment is considered medically safe and an excel-
lent medium for reaching maximal levels of exercise in those
with or without disabilities. The buoyancy of water provides
decreasing in the gravitational forces on the musculoskeletal
system, providing a greater relaxation of muscles [19]. It provi-
des a compressive effect and reflex regulation of the tone of
blood vessels with increase cardiac output leads to improving
the oxygenation of muscles. Also, the hydrokinetic and hydro-
dynamic characteristics of the aquatic environment affect respi-
ratory mechanism through increased blood pressure, pleural
surface pressure and rib cage compression that leads to eleva-
tion of diaphragm increasing respiratory effort, also training of
inspiratory muscles underwater help to improve respiratory
muscle strength and endurance and finally improving vital ca-
pacity and pulmonary functions [13].

Several studies reported that aquatic therapy has a positive im-
pact on ventilatory functions in children with cerebral palsy
[20], patients with spinal cord injury [21], and stroke patients
[22]. But till present, researches on aquatic exercises for boys
with DMD are scarce in the form of case series and pilot stu-
dies. So, our research aims to evaluate the impact of aquatic
therapy on ventilatory functions and functional capabilities in
boys with DMD. We hypothesized that aquatic therapy may in-
duce more improvement of ventilatory functions and functional
capabilities than the land-based exercises in the management of
boys with DMD.

Materials and Methods

Study Design

A single-blind randomized controlled trial was approved by the
cthical committee of the Faculty of Physical Therapy, Cairo
University, Egypt (No: PT.REC/012/002569) and registered in
Clinicaltrial.gov. (No: NCT04574934). The study was conduc-
ted in the National Institute of Neuromotor System, Giza,

www.fizjoterapiapolska.pl
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Egypt, during the period from June 2018 to August 2019. Infor-
med consent was signed by the parents of each boy before star-
ting the study procedure to ensure satisfaction.

Study Population and RandomizationTwenty-four boys with
DMD aged from 7-11 years old were recruited into this study
from the genetic and neuromuscular units of the National Insti-
tute of Neuromotor System, General organization of Hospitals
and Institutes, Egypt.

Randomization

Concealed allocation was performed using a computer-generated
random number table to minimize selection bias [23]. NO. 1 re-
presenting the land-based group or No. 2 representing the aqu-
atic group. CONSORT flow chart of the children allocation was
made (Fig. 1).

Boys with DMD, diagnosed by a pediatric neurologist were in-
cluded in this study according to the following criteria: The
age of boys was ranged from 7 to 11 years, BMI ranged from
18.5 -24.9 kg/m? (normal BMI according to their age), all boys
were able to complete 10-meter walk test with no walking aids
or assistance, and had adequate cognitive ability to understand
simple tasks of exercises. We excluded boys with: joint dislo-
cation, upper or lower limb fractures, spinal deformities such
as scoliosis, congenital or chest wall deformities, cardiopulmo-
nary diseases, contraindication to aquatic therapy (e.g: wound
infection, acute vomiting), or boys included in another rando-
mized controlled trial.

Measurement procedures

Primary outcome measures: Ventilatory functions

The spirometry Vitalograph ALPHA (Alpha III, Model 6000)
is a valid and reliable device widely used in the clinical setting
as an objective tool to measure the ventilatory functions. It is a
hand held device powered by an integral, rechargeable battery
lasting to 90 min. It is equipped with a flowhead, flowhead
connection tubing, bacterial viral filter, and nose clips. The
measurement values displayed on the small display in the form
of pneumotachograph to measure flow that can be printed out
with reports. device connected to display USB cable, and Vita-
lograph reports software. Calibration of the apparatus and de-
tailed explanation of the procedures were done before
measuring the ventilatory function test. The setting for time
and date was done daily. The boy’s physical data were recor-
ded: Name, age (yrs), height (m), and sex to allow the Vitalo-
graph ALPHA compact to calculate the predicted values of the
measured parameters. Each boy was asked to sit on a chair
with a supported back with a nose clip was attached around his
nose then the boy was asked to hold the mouth unit, keeping it
in a vertical position and away from his mouth, insert the mo-
uthpiece into his mouth, clamping it between his teeth, and
close his lips around the mouthpiece, inhale as deeply as possi-
ble followed by an exhalation as fast and forcefully as possible
into the mouthpiece and try to keep exhalation for at least 6 se-
conds. A disposable mouthpiece and filter were used for me-
asuring the volume of air inspired and expired by the lungs
over a specified time. A new disposable mouthpiece was used
for each boy to avoid infection. The procedures were repeated
three times then the best was recorded. The device measures
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forced vital capacity (FVC) (the maximal volume of air exha-
led with maximally forced effort from a maximal inspiration
in liter), forced expiratory volume in the first second (FEV1)
(the maximal volume of air exhaled in the first second of a
forced expiration from a position of full inspiration in liter)
and FEV1/FVC% ratio [24].

Secondary outcome measures: Functional capabilities

Timed function tests (TF'T5)

Are simple tests used for measuring the functional ability of
ambulatory boys with DMD. They include subtests as fol-
lows: 10-m walk/run test, climb, or/descend 4 standard-size
stairs test and, stand from a supine position test [25]. All sub-
tests were explained in detail to each boy before starting the
test. Each subtest was applied three times then, measure the
time taken by the boy to perform each subtest using a sto-
pwatch and, the fastest time was used for analysis. Simple
motivating verbal commands were used during the tests such
as “Go”, “Go on”, “Go ahead” [26]. Following TFTs testing,

e

at least 5 minutes was provided to the boys for rest and, then
6MWT was performed. The inability of the boy to complete
the test independently within 45 seconds indicates loss of func-
tion for the TFTs [4].

Six-minute walk test (6MWT)

This is a valid and reliable test used for assessing the walking
ability or functional walking for boys with DMD [27,28]. It
was conducted according to the standardization submitted by
the American thoracic society [29]. It was performed along a
flat and straight corridor of 20 m on a hard surface. Each boy
was informed that the purpose of the test was to find out how
far they walk in 6 minutes. They were asked to walk as usual,
but hopping, skipping, running, and jumping were not allowed.
Stimulating verbal words can be used during the test. To ensure
safety and to measure the exact distance walked in 6 min, the
therapist followed closely with a stopwatch [30]. The inability
of the boy to walk without any support provided from a person
or wall indicates the loss of function for the 6MWT [25].

V
N4

Figure 1. Flow chart of the study
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Intervention

There is a lack of evidence that supports the use of different
exercise parameters like frequency, intensity, and type of exercise
with DMD boys. So, we tailored our program based on the ava-
ilable clinical program in the literature.

Boys in the land-based group received designed land-based physi-
cal therapy programs. It includes stretching exercises for shorted
muscles (elbow flexors, wrist flexors with thumb and long fingers
flexors, hip flexors, iliotibial band, knee flexors, and ankle planter-
flexors), active free ROM exercises for (shoulder abductors, flexors
and extensors, elbow extensors, wrist and fingers extensors, hip
extensors and abductors, knee extensors and ankle dorsiflexors)
[31], and diaphragmatic breathing exercise [25] (Appendix I).

Boys in the aquatic group received the same designed land-based
physical therapy program underwater at the pool of the hydro-
therapy unit (Appendix II). The pool size was large enough and
had a suitable depth to facilitate underwater exercises. The water
temperature was adjusted by a thermometer between 30-34.4°C
[32]. The pool was filled with water according to the height of
each boy. The water level was at the shoulder level while the boy
is sitting on a chair or standing. A disinfectant substance was
used before the sessions to avoid infection. After the session, the
pool was evacuated, the disinfectant was used, and then the pool
was refilled again [33].

The physical therapy program was conducted two sessions/week for
12 successive weeks for both groups, and the duration of each ses-
sion was about 30-45 min. according to the ability of each boy [31].
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Sample size

G power program version 3.1, Heinrich-Heine-University,
Diisseldorf, Germany was used to calculate sample size ba-
sed on F tests (MANOVA: Special effects and interactions),
Type 1 error (o) = 0.05, power (1-a error probability) = 0.80,
Pillai V = 0.4, and effect size f2 (V) = 0.666 with 2 indepen-
dent groups comparison for 7 major variables outcomes. The
appropriate minimum sample size for this study was 22 pa-
tients (11 patients in each group as a minimum).

Statistical analysis

SPSS software version 21 (IBM Corp., Released 2012, IBM
SPSS Statistics for Windows, Version 21.0, Armonk, NY: IBM
Corp.) was used for analyzing data of this study. Descriptive
statistics were used to identify the mean and standard deviation
for each variable. An unpaired t-test was used to compare de-
mographic variables between both groups. Multivariate Analy-
sis of Variance (2 x 2 mixed design MANOVA) was used to
compare the tested variables of interest at different tested gro-
ups and measuring periods. All statistical analyses were signi-
ficant when (P < 0.05).

Results

Demographic data of boys with DMD is demonstrated in table 1.
No statistically significant differences regarding age, weight, he-
ight, and BMI were reported between land-based and aquatic gro-
ups (P> 0.05).

Table 1. Demographic data of boys with DMD between both groups

Land-based group Aquatic group T-value P-value

(n=12) (n=12)
Age [years] 9.75 £ 1.357 9.33 +£1.435 0.534 0.480
Weight [kg] 38.33 + 6.035 36.75+6.412 0.353 0.564
Height [cm] 134.83 £ 6.873 135.08 £ 8.196 0.092 0.934
BMI [kg/m?] 20.94 +1.437 19.97 + 1.491 1.953 0.190

Numerical Data are expressed as mean + SD P-value > 0.05: non-significant

Multivariate tests by 2 x 2 mixed design MANOVA for outco-
me measures showed a statistically non-significant effect in
tested groups and group x time interaction (P-values = 0.073

and 0.054) respectively, while there was a statistically signifi-
cant effect in measuring time (P-value = 0.042) as presented in
table 2.

Table 2. Main effects of independent variables by MANOVA test for all dependent measuring variables

Source of variation Wilk’s Lambada Value Partial Eta? (n?) F-value P-value
Tested groups effect 0.030 0.638 2.274 0.073
Measuring period effect 0.018 0.852 204.397 0.042%*
Interaction effect 0.023 0.346 0.640 0.054

P-value: probability value * Significant (P-value < 0.05)

The statistical analysis of the measured variables pre and
post treatment within each group revealed no significant
difference in FVC, FEV1, timed function tests (TFTs), and

www.fizjoterapiapolska.pl

6-min walk test (P > 0.05), while there was a significant dif-
ference in FEV1/FVC% (P-value < 0.05) as presented in ta-
ble 3.
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Between groups, pre-treatment there was no significant dif- no significant difference between both groups in all variables
ference in all variables (P > 0.05). Post-treatment, there was except for FEV1I/FVC% (P =0.0001) as presented in table 3.

Table 3. Comparison by MANOVA test for all dependent measuring variables within and between both groups

Variables Groups (Mean + SD) F-value P-value

Land-based group

Aquatic group

(n=12)

(n=12)

FVC (L)

FEVI (L)

FEV1/ FVC (%)

10 m walk test (Second)

Climb 4 stairs (Second)

Supine to stand (Second)

6 min walk test (Meter)

Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value
P-value
Pre-treatment
Post-treatment
Improvement %
F-value

P-value

1.3208 £0.7115
1.3367 + 0.6760
1.20%
0.320
0.583
1.2758 £ 0.1411
1.2850 +0.1039
0.72%
0.039
0.847
96.6453 +2.0359
95.9755 £4.9359
0.69%
0.247
0.0001
9.75 4+ 1.497
9.67 £2.006
0.82%
0.103
0.754
7.96 +0.865
7.924+1.379
0.50%
0.025
0.878
11.67 £2.146
11.58 £ 1.505
0.77%
0.071
0.795
369.17 = 61.120
367.50 = 58.329
0.45%
0.064
0.806

SD: standard deviation P-value: probability value * Significant (P-value < 0.05)

210

1.2625 +0.1093
1.3008 + 0.1727
3.03%
2.735
0.487
1.2008 + 0.0456
1.2275 +0.1766
2.22%
0.286
0.603
95.0398 + 3.1388
94.1142 + 4.4895
0.97%
0.828
0.0001
9.83 +2.167
9.25 +2.094
5.90%
0.849
0.377
7.83 +0.835
7.25+1.357
7.40%
3.477
0.089
11.50 +£1.834
10.92+2.314
5.04%
3.477
0.089
361.92 +50.705
381.50 +63.118
5.41%
4.334
0.062

2.833
0.649

3.392
0.796

2.419
1.149

0.11
0.283

0.158
1.257

0.046
0.633

0.101
0.272

0.120
0.422

0.093
0.391

0.149
0.0001*

0.917
0.605

0.699
0.286

0.834
0.443

0.756
0.613
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Discussion

Management of boys with DMD is considered a big challenge
for all health caregivers. An aquatic exercise program may be
beneficial for the management of patients suffered from mu-
scular dystrophy as it provides wide variations of exercise
through using buoyancy as a counterforce, varying the load of
gravity, and varying between open and closed kinetic chain
exercise [14]. All studies that investigated the effect of aquatic
therapy on pulmonary functions in DMD were a case series
and pilot studies recommended the need for further research
conducted on a large number of cases to ensure their findings.
So, according to our knowledge, our study was the first ran-
domized controlled trial conducted to investigate the impact
of aquatic therapy on ventilatory functions, and functional ca-
pabilities in boys with DMD. The findings of this study sho-
wed that both land-based and aquatic designed physical
therapy programs had no statistically significant improvement
on ventilatory functions including FVC, FEV1, and functional
capabilities including 10-meter walk or/run, 4-stair climb, or/
descent, standing from supine, and 6-min walk test. However;
there was a statistically significant effect on FEV1/FVC% ra-
tio.The slight changes in the mean values of measured varia-
bles in both groups could be considered a positive outcome as
it could help to delay or preserve the progressive decline of
these measures due to the degenerative nature of disease this
came in agreement with Nelson et al. [34].

Duchenne muscular dystrophy is characterized by progressive
weakness of inspiratory and expiratory muscles that are the
first episode of respiratory failure [35]. Respiratory and car-
diovascular complications are the main causes of morbidity
and mortality [36]. So physical therapy rehabilitation in DMD
aims to preserve the motor and respiratory functions and pre-
vent complications as much as possible [37, 38, 39].

The findings of the study support the restorative goal of phy-
sical therapy rehabilitation of DMD patients, as it limits the
development of contractures, maintaining range of motion of
joints, maintaining the physical capabilities [40], and improve
quality of life [41].

Concerning the results of the aquatic group, post-treatment we
observed a slight increase in the percent of change in the me-
asured variables in the aquatic group comparing the land-ba-
sed group, this may be attributed to the sousing effect of water
as it works as an assistive element, increasing skin temperatu-
re, producing dilatation of peripheral blood vessels, impro-
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ving blood supply, accelerating relaxation of muscle, and de-
creasing muscular spasm [13].

The significant change in FEV1/FVC% ratio in the present stu-
dy may be attributed to statistical effect due to unequal chan-
ges of the values of FEV1 and FVC post-treatment.

The findings of the study are contradicted with Ferreira et al.
who concluded that scores of motor function in water immer-
sion improved in DMD [42]. The discrepancy between the two
studies may be due to different study designs and duration as
the study of Ferreira et al was retrospective over 2 years, while
our study is a prospective randomized controlled trial over
three consecutive months. On the other hand, Ferreira et al
using Egan Klassifikation and Vignos Scales to assess functio-
nal capabilities, while we used TFTs that are more objective.
The present findings are contradicted also by Adams et al. who
found that aquatic therapy had a greater impact on improve-
ments in inspiratory capacity and peak flow after eight weeks
of aquatic therapy in 2 of 3 young men with DMD [41]. The
disagreem of our findings with Adams et al. may be related to
a small number of case in the study of Adams et al., so their
results can't be generalized.

Some limitations of this study should be considered. First, the num-
ber of sessions per weak was restricted to be twice a week to avoid
the fatigue of boys due to their muscle weakness. Second, fear of
water was a major challenge facing us during the application of
exercise program that gives rise to the question of whether fear af-
fects the abilities of boy exercise performance. Third, the psychoso-
cial aspect of the boys to the rehabilitation has not been examined
that may affect the outcome measures. Further researches are requ-
ired to investigate the effect of aquatic therapy for a long duration
with an adequate follow-up period to ensure findings over 1 year.

Conclusion

Aquatic therapy has no statistically significant effect on venti-
latory functions and functional capabilities among boys with
Duchenne muscular dystrophy based on the degenerative natu-
re of their disease.
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Appendix 1. The Designed Land-Based Physical Therapy

Randomization Number

Therapy
prescription
Session Date

fme] -
Session Date
fme] -
Session Date
fme] -
Session Date
fme] -
Session Date
fme] -
Session Date
fme] -
Session Date
fme] -
Session Date
fme] -

Stretching flexors muscles of the elbow: Boy is supine with a flexed elbow. Therapist standing
beside the arm being stretched with one hand grasping the posterior aspect of the elbow joint,
another hand on the anterior surface of the wrist. Extend the elbow beyond the barrier. Hold 5
seconds and repeat 5 times each arm.

Z 5
O O

Stretching flexors muscles of the wrist with thumb and long fingers flexors: Boy is supine with Yes (1
flexed elbow 15° and supinated forearm. Therapist standing beside the arm being stretched with one
hand stabilizing the forearm, other hand grasps the palmer aspect of the boy's hand. Extend the No [
wrist, fingers, and thumb. Hold 5 seconds and repeat 5 times each hand.

Stretching flexors muscles of the hip: Boy is prone. Therapist standing beside the limb being Yes ]
stretched with one hand supporting the pelvis, other hand grasps the distal aspect of the femur.
Extend the hip by lifting the leg off the bed. Hold 5 seconds and repeat 5 times each leg. No [l

Stretching iliotibial band: Boy is side-lying. Therapist standing behind the limb being stretched
with one hand supporting the pelvis, other hand grasps the upper leg. Extend, externally rotate and | Yes O
adduct the hip behind the other and of the plinth with straighten the knee. Hold 5 seconds and No [
repeat 5 times each leg.

Stretching flexors muscles of the knee: Boy is supine. Therapist standing beside the limb being
stretched with one hand support the anterior distal aspect of the thigh, other hand grasps the foot.
Extend the knee by lifting a lower leg and keeping the foot in dorsiflexion. Hold 5 seconds and No I
repeat 5 times each leg.

Yes [

Stretching planter flexors muscles of the ankle: Boy is supine. The therapist standing beside the
limb being stretched with one hand supports the anterior distal leg, other hand grasps the heel.

Dorsiflex ankle by pulling calcaneus in inferior direction and bringing toes up toward the body. No O
Hold 5 seconds and repeat 5 times each leg.

Yes [

Active free ROM for abductors muscles of shoulder: Boy is standing or sitting on the chair Yes (I
without arms. Raise arms slowly out to sides until they reach 90°. Relax and repeat 5 times. No
Active free ROM for flexors muscles of shoulder: Boy is standing or sitting on a chair. Raise Yes O
arms slowly forward to 180°. Relax and repeat 5 times each arm. No

Active free ROM for extensors muscles of shoulder: Boy is prone. Raise arms slowly as far as Yes [
possible backward. Relax and repeat 5 times each arm. NoO

Active free ROM for extensors muscles of the elbow: Boy is supine with shoulder, elbow flexed | Yes []
90°, and forearm in mid-position. Raise the forearm slowly up till the elbow is fully extended.
Relax and repeat 5 times each arm. No Ul

Active free ROM for extensors muscles of wrist and finger: Boy is sitting with forearm resting | yag []
on table and hand outward it. Extend the wrist and fingers back slowly as far as possible. Relax and
repeat 5 times each hand. No Ol

Active free ROM for extensors muscles of the hip: Boy is standing trunk flexed over a plinth. Raise | Yes [
on leg slowly backward as high as possible with knee extension. Relax and repeat 5 times each leg. No [

Active free ROM for abductors muscles of the hip: Boy is side-lying. Raise the leg slowly with | Yes O

an extended knee to 30° maintain the leg in line with the body. Relax and repeat 5 times each leg. No [
Active free ROM for extensors muscles of the knee: Boy sitting on the plinth with no foot Yes O
contact. Lift the leg slowly until the knee is extended. Relax and repeat 5 times each leg. No I

Active free ROM for dorsiflexors muscles of the ankle: Boy sitting on the plinth with ankle fully Yes 1
plantarflexed. Lift foot as far as possible. Relax and repeat 5 times each foot. No

Diaphragmatic breathing exercise: Boy lying in a supine position with both knees lightly flexed
and rested on pillow placing one hand on the upper chest and the other hand just below the rib cage
to feel the diaphragmatic breath. Asking the boy to take slowly breath through the nose so the
stomach moves out the hands and the other hand on the chest remain as still as possible, then No I
tighten the stomach muscles letting it fall inward as the boy exhales through pursed lips and the
hand on the upper remain as still as possible.

Yes [
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Appendix 2. The Designed Aquatic Physical Therapy

Randomization Number

o2 2 2 2 2 2 2 2
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Stretching flexors muscles of the elbow: Boy is sitting with shoulder abducted with afloat in his | v ]
hand. The therapist stands beside the arm being stretched to fix the upper arm position. Extend the
elbow and push the float down into the water. Hold 5 seconds and repeat 5 times each arm. No [J
Stretching flexors muscles of the wrist with thumb and long fingers flexors: Boy is standing Yes
holding small float. The therapist stands in front of him to support the forearm. Extend the wrist,
fingers, and thumb under the water. Hold 5 seconds and repeat 5 times each hand. No [

Stretching flexors muscles of the hip: Child stands facing the wall holding the rail flexes the knee | yeg []
against the wall with stabilization of pelvis and trunk, and pushing the float that placed on the knee
into the water. Hold 5 seconds and repeat 5 times each leg. No[

Stretching iliotibial band: Boy is side-lying with legs, upper body, and neck supported by floats.
Therapist standing behind the limb being stretched with one hand supporting the pelvis, other hand Yes U]
grasps the upper leg. Extend, externally rotate and adduct the hip behind the other and of the plinth | Ny [
with straighten the knee. Hold 5 seconds and repeat 5 times each leg.

Stretching flexors muscles of the knee: The child sits on a chair with knee extension and his hand | v [
stabilize the thigh and pushing the float which is placed on the ankle down into the water. Hold 5
seconds and repeat 5 times each leg. No [

Stretching planterflexors muscles of the ankle: Child sitting on a chair with slight knee flexion Yes [1
with the planter surface of the foot resting on the forearm of the therapist and hand under the heel
taking the foot in dorsiflexion. Hold 5 seconds and repeat 5 times each leg. NolJ

Active free ROM for abductors muscles of shoulder: Boy is standing or sitting on the chair Yes [
without arms. Raise arms slowly out to sides until they reach 90° using the buoyancy of water to
counterbalance the position. Relax and repeat 5 times. No [

Active free ROM for flexors and extensors muscles of shoulder: Boy is standing using the
buoyancy of water to counterbalance the position. Raise arms slowly forward to 180° then, return to | Yes [
the starting position and move arms slowly backward towards extension. Relax and repeat 5 times | N []
each movement in both arms.

Active free ROM for extensors muscles of the elbow: Boy standing beside the wall and elbow was | Yes [
flexed to the maximum then extend the elbow against bouncy. Relax and repeat 5 times each arm. No [

Active free ROM for extensors muscles of wrist and finger: From standing. The arm was kept | Yes []
by the side with the elbow flexed to about 90 degrees. Use buoyancy of water to counterbalance the

position, extend wrist and fingers slowly as far as possible. Relax and repeat 5 times each hand. No[J
Active free ROM for extensors muscles of the hip: Boy is standing by the side of the wall Yes [
grasping the handrail or support and make hip extension by using the buoyancy to counterbalance

the position. Relax and repeat 5 times each leg. No [
Active free ROM for abductors muscles of the hip: Boy is standing by the side of the wall Yes (1

grasping the handrail or support and make hip abduction by using the buoyancy to counterbalance

the position. Relax and repeat 5 times each leg. No U

Active free ROM for extensors muscles of the knee: Boy sitting on the chair with no foot contact. | Yes O
Lift the leg slowly until the knee is extended using buoyancy to counterbalance the position. Relax No [
and repeat 5 times each leg.

Active free ROM for dorsiflexors muscles of the ankle: Boy sitting on the chair with no foot Yes
contact and ankle fully plantarflexed using the buoyancy to counterbalance the position. Lift foot as No[l
far as possible. Relax and repeat 5 times each foot. ©°

Diaphragmatic breathing exercise: The boy sits on an adjustable chair in a comfortable position
with both knees flexed and rested 90 degrees and both feet resting on the floor of the pool, placing
one hand on the upper chest and the other hand just below the rib cage to feel the diaphragmatic Yes O
breath. Asking the boy to take slowly breath through the nose so the stomach moves out the hands 0
and the other hand on the chest remain as still as possible, then tighten the stomach muscles letting No
it fall inward as the boy exhales through pursed lips and the hand on the upper remain as still as
possible.
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