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_~Lontractubex

Specjalista w leczeniu blizn

LEK Contractubex
Ekspert w skutecznym i bezpiecznym leczeniu blizn

LEK o skutecznosci potwierdzonej
w badaniach klinicznych

Potrdjny efekt dziatania leku

Zapobiega nadmiernemu bliznowaceniu —
Zmniejsza zaczerwienienie i swigd
Polepsza elastycznosdc i miekkosc¢ tkanek

Na wyjatkowos¢ leku wptywa jego unikalny sktad

Ekstrakt z cebuli — zapobiega stanom zapalnym i przerastaniu tkanki
Heparyna — zmiekcza stwardniate blizny i poprawia ich ukrwienie
Alantoina — polepsza wchtfanialnos¢ substancji czynnych,

tagodzi podraznienia, zmniejsza uczucie swedzenia

Przyjem Ny Zapac h le kU, bezttuszczowa zelowa formuta Pacjentka lat 45, po zabiegu wszczepienia implantu z powodu martwi-
cy i ubytku w obrebie kosci skokowej lewej. Blizna leczona preparatem
Contractubex. (Zdjecia udostepnione przez pacjentke).

na bazie wody powoduja, ze jest jednym z najczesciej
wybieranych produktéw specjalistycznych tego typu
na Swiecie.

Lek od ponad 50 lat
produkowany w Niemczech

Wiecej informacji: Www.contractubex.pl

Contractubex zel, 1 g zelu zawiera substancje czynne: 50 U heparyny sodowej, 100 mg wyciaggu ptynnego z cebuli i 10 mg alantoiny.
Wskazania: Blizny cgraniczajace ruch, powiekszone (przerostowe, obrzmiate, o ksztatcie bliznowca), nieestetyczne blizny pooperacyjne,
blizny po amputacjach, blizny pooparzeniowe i powypadkowe, przykurcze np. palcéw (przykurcz Dupuytrena), przykurcze sciegien spowo-
dowane urazami oraz kurczeniem sie blizny. Przeciwwskazania: Nie stosowac Contractubex zel w przypadku uczulenia (nadwrazliwosci)
na substancje czynne lub ktorykolwiek z pozostatych sktadnikéw tego leku. Przeciwwskazaniami do zastosowania zelu sg: niewyleczone rany,
blizny obejmujgce duze obszary skory, uszkodzona skora, aplikacja na btony sluzowe. Przed uzyciem zapoznaj sie z trescig ulotki dotgczonej
do opakowania badz skonsultuj sie 7 lekarzem lub farmaceuta, gdyz kazdy lek niewfasciwie stosowany zagraza Twojemu zyciu lub zdrowiu.
Podmiot odpowiedzialny: Merz Pharmaceuticals GmbH, Niemcy.



LECZENIE SLINOTOKU

W CHOROBACH NEUROLOGICZNYCH

XEOMIN® (incobotulinumtoxinA)

PIERWSZA | JEDYNA TOKSYNA BOTULINOWA
ZAREJESTROWANA W LECZENIU PRZEWLEKLEGO SLINOTOKU

Niemiecka firma Merz, swiatowy lider w terapii neurotoksyng ogtosit, ze toksyna botulinowa XEOMIN®
(incobotulinumtoxinA) zostata zarejestrowana w Europie do leczenia przewlektego slinotoku spowodowane-
go zaburzeniami neurologicznymi u dorostych. XEOMIN® jest pierwsza i jedyng neurotoksyng z tym wskaza-
niem w Unii Europejskiej.

Slinotok jest czestym, jednak nieleczonym objawem towarzyszacym stanom neurologicznym takim jak
choroba Parkinsona, urazy mézgu, stwardnienie zanikowe boczne, porazenie mézgowe czy udar. Pacjenci
ze slinotokiem cierpig z powodu probleméw z wykonywaniem czynnosci zycia codziennego, pietna
spotecznego i obnizonej jakosci zycia. Nieleczony slinotok moze by¢ powodem maceracji i bolu skoéry
wokot ust, zaburzen mowy, odwodnienia, dtawienia sie, a nawet zapalenia ptuc.
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Botulinum neurotoxin type A
POMAGA PACJENTOM W OSIAGANIU CELOW
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Skrécona informacja o leku

XEOMIN® - 100 jednostek, proszek do sporzadzania roztworu do wstrzykiwan

Sktad: Jedna fiolka zawiera 100 jednostek neurotoksyny Clostridium botulinum typu A (150 kD), wolnej od biatek kompleksujacych. Wskazania: Objawowe leczenie kurczu powiek i polowiczego kurczu
twarzy, dystonii szyjnej z przewaga komponenty rotacyjnej (kurczowy krecz szyi), spastycznosci konczyny gornej i przewlektego slinotoku z powodu zaburzen neurologicznych u dorostych. Dawkowanie:
Po rekonstytucji XEOMIN® jest przeznaczony do podawania domigéniowego lub do gruczotu slinowego. Powinien zostaé zuzyty podczas jednej sesji podania i tylko dla jednego pacjenta. Optymalna dawka,
czestotliwosé podawania i liczba miejsc wstrzykniecia powinny zostac okreélone przez lekarza indywidualnie dla kazdego pacjenta. Dawke nalezy zwiekszac¢ stopniowo. Kurcz powiek i potowiczy kurcz twarzy:
Dawka poczakowa: 1,25 do 2,5 j. na jedno miejsce wstrzykniecia, max. 25 j. na jedno oko. Dawka catkowita: max. 50 j. na jedno oko co 12 tygodni. Odstepy czasowe pomiedzy zabiegami nalezy okresli¢
na podstawie rzeczywistych wskazan klinicznych dla danego pacjenta. Jezeli dawka poczatkowa okaze sie niewystarczajaca, mozna ja zwiekszy¢ maksymalnie dwukrotnie podczas kolejnego podania produktu.
Wydaje sie jednak, ze wstrzykiwanie wiecej niz 5 j. w jedno miejsce nie przynosi dodatkowych korzysci. Pacjentéw z potowiczym kurczem twarzy powinno sie leczy¢ w taki sam sposdb, jak w przypadku jedno-
stronnego kurczu powiek. Kurczowy krecz szyi: W pierwszym cyklu leczenia max. 200 j., z mozliwoscig wprowadzenia zmian w kolejnych cyklach, na podstawie odpowiedzi na leczenie. W kazdej sesji catkowita
dawka max. 300 j. i nie wiecej niz 50 j. w kazde miejsce wstrzykniecia. Nie nalezy wykonywa¢ obustronnych wstrzykniec¢ do mieénia mostkowo-obojczykowo-sutkowego, poniewaz wstrzykiwanie obustronne
lub podawanie dawek ponad 100j. do tego migénia niesie ze soba zwiekszone ryzyko dziatan niepozadanych, szczegélnie zaburzeri potykania. Nie zaleca sie powtarzania zabiegéw czesciej niz co 10 tygodni.
Spastycznosc koriczyny goémej: Dawka catkowita: max. 500 j. podczas jednej sesji i max. 250 j. do migéni ramienia. Zalecane dawki do podania do poszczegolnych migsni — patrz Charakterystyka Produktu Lecz-
niczego. Nie nalezy wstrzykiwac kolejnych dawek czesciej niz co 12 tygodni. Przewlekly slinotok: Stosowac roztwor o stezeniu 5 j./0,1 ml. Lek podaje sie do élinianek przyusznych (po 30 ). na kazda strone) i do
slinianek podzuchwowych (po 20 j. na kazdg strone). Lacznie podaje sie max. 100 j. i nie nalezy przekraczac tej dawki. Nie nalezy wstrzykiwac kolejnych dawek czesciej niz co 16 tygodni. Przeciwwskazania:
Nadwrazliwos¢ na substancje ezynna lub na ktérakolwiek substancje pomocnicza, uogélnione zaburzenia czynnosci miesniowej (np. miastenia gravis, zesp6t Lamberta-Eatona), infekcja lub stan zapalny wmiej-
scu planowanego wstrzykniecia. Przeciwwskazania wzgledne: Lek XEOMIN® nalezy stosowac ostroznie u pagentéw ze stwardnieniem zanikowym bocznym, chorobami wywolujacymi zaburzenia czynno-
$ci nerwowo-mieéniowej, wyraznym ostabieniem lub zanikiem miesni, z ryzykiem rozwoju jaskry z waskim katem przesgczania. Ostrzezenia: Nalezy zachowac ostrozno$¢, aby nie doszto do wstrzykniecia leku
XEOMIN® do naczynia krwionosnego. W leczeniu dystonii szyjnej oraz spastycznosci nalezy zachowac ostroznosc przy wstrzykiwaniu leku XEOMIN® w miejsca znajdujgce sie w poblizu wrazliwych struktur,
takich jak tetnica szyjna, szczyty ptuc lub przetyk. Nalezy zachowac szczegolng ostroznos¢ podczas stosowania leku XEOMIN® u pacjentow z zaburzeniami uktadu krzepniecia lub przyjmujacych produkty prze-
ciwzakrzepowe lub substancje, ktére moga miec dziatanie przeciwzakrzepowe. Nie nalezy przekraczac zalecanej dawki jednorazowej leku XEOMIN®. Duze dawki moga spowodowac paraliz miesni znacznie
oddalonych od miejsca wstrzykniecia produktu. Przypadki dysfagii odnotowano réwniez w zwiazku ze wstrzyknieciem produktu w miejscach innych niz mieénie szyjne. Pacjenci z zaburzeniami potykania
i zachly$nieciami w wywiadzie powinni by¢ traktowani ze szczegdlng ostroznoscia. Odnotowywano przypadki wystapienia reakcji nadwrazliwosci na produkty zawierajace neurotoksyne botulinowa typu A.
Dziatania niepozadane: Niezalezne od wskazari: Miejscowy bdl, stan zapalny, parestezja, niedoczulica, tkliwos¢, opuchlizna, obrzek, rumien, swigd, miejscowe zakazenie, krwiak, krwawienie i/lub siniak.
Bél i/lub niepokéj zwigzany z uktuciem moze prowadzi¢ do reakcji wazowagalnych, wiacznie z przejsciowym objawowym niedociénieniem, nudnosciami, szumem w uszach oraz omdleniem. Objawy zwiagza-
ne rozprzestrzenianiem sig toksyny z miejsca podania - nadmierne ostabienie miesni, zaburzenia potykania i zachtystowe zapalenie ptuc ze skutkiem $miertelnym w niektdrych przypadkach. Reakcje nadwraz-
liwosci - wstrzgs anafilaktyczny, choroba posurowicza, pokrzywka, rumien, swiad, wysypka (lokalna i uogdlniona), obrzek tkanek miekkich (réwniez w miejscach odleghych od migjsca wstrzykniecia) i dusz-
nos¢. Objawy grypopodobne. Kurcz powiek i p ofowiczy kurcz twarzy: Bardzo czesto: opadanie powieki. Czesto: zespot suchego oka, niewyrazne widzenie, zaburzenia widzenia, sucho$¢ w jamie ustnej, bol w miej-
scu wstrzykniecia. Niezbyt czesto: wysypka, bdl glowy, porazenie nerwu twarzowego, podwdjne widzenie, nasilone zawienie, zaburzenie potykania, ostabienie mieéni, zmeczenie. Kurczowy krecz szyi: Bardzo
czesto: zaburzenia polykania (z ryzykiem zachlyéniecia sie). Czesto: bol glowy, stan przedomdleniowy, zawroty glowy, suchos¢ w jamie ustnej, nudnosci, nadmierna potliwos¢, bol szyi, ostabienie miesni, bl
miesni, skurcze mieéni, sztywnos¢ miedni i stawow, bdl w miejscu wstrzykniecia, astenia, infekcje gérnych drég oddechowych. Niezbyt czesto: zaburzenia mowy, dysfonia, dusznoé¢, wysypka. Spastycznosé
koriczyny gdrnej: Czesto: sucho$c w jamie ustnej. Niezbyt czesto: bol glowy, zaburzenia czucia, niedoczulica, zaburzenia potykania, nudnoéci, ostabienie migéni, bél korficzyn, bol miedni, astenia. Przewlekfy slino-
tok: Czesto: parestezje, suchos¢ w jamie ustnej, zaburzenia potykania. Niezbyt czesto: zaburzenia mowy, zageszczenie $liny, zaburzenia smaku. Dostepne opakowania: 1 fiolka zawierajaca 100 jednostek neuro-
toksyny Clostridium botulinum typu A (150 kD). Pozwolenie na dopuszczenie do obrotu: Nr 14529, wydane przez Min. Zdrowia. Kategoria dostepnosci: Lek wydawany z przepisu lekarza (Rp.) Przed zastoso-
waniem leku XEOMIN® bezwzglednie nalezy zapoznac sie z petng trescig Charakterystyki Produktu Leczniczego.

Informacja na podstawie Charakterystyki Produktu Leczniczego z dnia 25.10.2019

Podmiot odpowiedzialny: Merz Pharmaceuticals GmbH, Frankfurt/Main, Niemcy
Informacja naukowa: 22 / 252 89 55 XM-125/2020/12
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PhysioGo.Lite Laser

2. Dna moczancwa
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. ergonomiczny aparat
Lot  do laseroterapii
=t biostymulacyjnej

« wbudowana ilustrowana encyklopedia zabiegowa
175 programow dla popularnych jednostek chorobowych
» réwnoczesne podpiecie trzech akcesoriow

» dotykowy panel sterowania

» praca w trybach: manualnym i programowym

« pelne statystyki zabiegowe
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wsparcie merytoryczne
www.fizjotechnologia.com |\

DASTAIR.

PrsioGo.,.,.

ASTAR. producent nowoczesne;j

aparatury fizykoterapeutycznej

ul. Swit 33
43-382 Bielsko-Biata
tel. +48 33 829 24 40 www.astar.pl NS



Zawod
. Fizjoterapeuty

dobrze
chroniony

Poczuj si¢ bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

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

— ochrone finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

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

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesliwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawnej

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

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B O =
02-305 Warszawa D m E m

www.interpolska.pl UBEZPIECZENIA




ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

I HONDA 2200 e

profesjonalne
kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przeno$ny ultrasonograf b/w na swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEC?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG, e s
- wyselekcjonowanie pacjentow juz na pierwszej wizycie A o2
(rehabilitacja czy skierowanie do szpitala).

CHCESZ 1S NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutdw kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
W UROGINEKOLOGII !!!

£+ . szybko diagnozowac specyficzne i niespecyficzne béle
ledzwiowo-krzyzowe i zaburzenia uroginekologiczne
Ll odczytywac mterpretowac obrazy usg i leczyc podstawy pecherza moczowego,
mlesnle dna miedr mlesme brzucha, rozejscie kresy biatej,
v swoim gablneue i praktycznie wykorzystywac

572

ALNE SZKOLENIE !!!

asing, dostarczymy aparat, przeszkolimy!
£ ncyjnq i pogwarancyjna!

Matgorzata Rapacz kom. 695 980 190 | . I r e n tgen

www.polre



WYLACZNY PRZEDSTAWICIEL GLOBAL
fwona Penz, Pozwar WWW.KALMED.COM.PL

FIKALMED ARTROMOT® & oo

SPRZEDAZ | WYPOZYCZALNIA ZMOTORYZOWANYCH SZYN CPM ARTROMOT®

Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.

ARTROMOT-H

Ao et
<
by -

ARTROMOT-KT ARTROMOT-SP3 ARTROMOT-S3 ARTROMOT-E2

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawow w zgodzie

ARTROMOT-F
z koncepcja PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Ilwona Renz tel. 61 828 06 86 Serwis i catodobowa

ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637 ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS
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DEEP OSCILLATION®
Personal

JUZ NIE MUSISZ CZEKAC!
MOZESZ DZIALtAC NATYCHMIAST
W PRZYPADKU OSTREGO BOLU

| BEZPOSREDNIO PO ZABIEGACH
CHIRURGICZNYCH.

ZASTOSOWANIE:

TERAPIA POWAZNYCH KONTUZJI

| USZKODZEN MIESNI

Gteboka  Oscylacja  doskonale  sprawdza  sie
w leczeniu powaznych kontuzji i uszkodzen, ktore
sa efektem naciaggniecia miesni i Sciegien.

Gteboka oscylacja z powodzeniem jest stosowana takze
po treningu: bardzo szybko relaksuje migénie, redukuje
bol i skutecznie chroni przed mikro-urazami. Stymuluje
komérki, dzieki czemu produkty przemiany materii zostaja
szybciej wydalone przez organizm. Wszystko to sprawia,
ze organizm znacznie szybciej sie regeneruje i pacjent
w krotszym czasie wraca do petnej sprawnosci.

REDUKCJA OBRZEKOW .
Gteboka  Oscylacja  stymuluje  przeptyw  limfy, sy ZASADA DZIALANIA:
dzieki temu zbedne produkty przemiany materii jak '
i plyny zalegajace w obrzekach zostaja przetranspor-
towane i wydalone. Dlatego w przypadku stosowania
DEEP OSCILLATION® obrzeki wchraniajq sie znacz-
nie szybciej niz ma to miejsce w przypadku stosowania
tradycyjnych zabiegow.

REGENERACJA POWYSILKOWA

Badania naukowe potwierdzity, ze Gighoka Oscylacja ma
istotny wptyw na zdolno$¢ podejmowania powtarzalnych
wysitkéw  sifowych. Zastosowanie gtebokiej oscylagi
zwigksza wytrzymatos¢ sitowa, obniza powysitkowy bol
miesniowy oraz napiecie miesniowe a takze wyptukuje
z krwi biochemiczne markery zmeczenia migsniowego.
Najkorzystniejsze efekty uzyskuje sie stosujac Gleboka
Oscylacje natychmiast po zmeczeniu.

PRZYSPIESZANIE PROCESU GOJENIA SIE RAN
Poprzez redukcje obrzekow, procesy stymulujace (
ukfad immunoclogiczny oraz poprawe metabolizmu
Gteboka Oscylacja skraca okres gojenia sie ran.
Leczenie z wykorzystaniem Glebokiej Oscylacji moze by¢ W
stosowane we wczesnej fazie terapii, juz w pierwsze i
dobie po zabiequ chirurgicznym.

WZMACNIANIE ORGANIZMU

Gteboka  oscylacia  stymuluje  miejscowy  ukfad
odpornosciowy. Badania kliniczne potwierdzity, ze terapia
z wykorzystaniem Glebokiej Oscylacji zapobiega rowniez

Tl -

Dziatanie Gfebokiej Oscylacji opiera sie
na przerywanym polu elektrostatycznym,
wytwarzanym za pomoca  aparatu
DEEP QSCILLATION® pomiedzy aplikato-
rem, a tkankami pacjenta.

W trakcie zabiegu tkanki pacjenta,
dziekisitom elektrostatycznymsapociagane
a nastepnie zwalniane w wybranym
zakresie czestotliwosci (5-250 Hz).

W przeciwienstwie do innych rodzajow
terapii, Gteboka Oscylacjaoddziatujegteboko
nawet do 8 cm na wszystkie warstwy
tkanek (skéra, tkanka faczna, tkanka
L tluszczowa podskorna, miesnie, naczynia
N krwionosne i limfatyczne).

Tkanka t!Jszcerw‘a ) \:\

7
i A

oddziatuje
gleboko do

Dziatanie Gfebokiej Oscylacji zostato
potwierdzone klinicznie:

o szybki efekt przeciwbolowy

e dziatanie przeciwzapalne

* szybkie wchianianie obrzekow
® wspomaganie gojenia ran

o efekt przeciwzwioknieniowy

e usuwanie toksyn

® przyspieszanie procesow

powstawaniu infekcji. regeneracyjnych

WYEACZNY PRZEDSTAWICIEL W POLSCE
P.H. HAS-MED T biuro@hasmed.pl
UL. MEYNSKA 20, 43-300 BIELSKO-BIALA - www.hasmed.pl
+48 33 812 29 64 M sklep.hasmed.pl
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Nowy wymiar wygody dla stép z problemami q P
Obuwie profilaktyczno-zdrowotne
o atrakcyjnym wzornictwie WYROB
i modnym wygladzie MEDYCZNY
Miekki, wyscietany
kotnierz cholewki
. . Minimalizuje Wyscietany jezyk
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Effect of locomotor training with a robotic-gait orthosis
(lokomat) In Spasticity Modulation of Spastic
Hemiplegic Children: A Randomized Controlled Trial

Wptyw treningu ruchowego z uzyciem zautomatyzowanej ortezy do oceny i nauki chodu (lokomat)
w modulacji spastycznosci u dzieci z hemiplegig spastyczng: randomizowane badanie kontrolowane
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Abstract

Background. Studying of robotic-assisted locomotor training (lokomat) in spasticity modulation on cerebral
palsied hemiplegic children is a strategy for determining its efficacy in reducing spasticity.

Objective. To investigate the efficacy of robotic-assisted locomotor training (lokomat) in spasticity modulation.
Methods. Thirty spastic hemiplegic cerebral palsied children of both genders ranged in age from 7 to 14 years
contributed in this study, they were being randomly selected from comprehensive rehabilitation center and
assigned into two equal groups (15 children each). Control group (A) underwent traditional exercise treatment,
while Study group (B) underwent lokomat gait training in addition to traditional exercise program. Lokomat
training was performed 3 days/week for 4 weeks with up to 45 minutes of training per session. The 3-D
kinematics gait analysis was carried out before and after intervention and used as an indicator for improvement
and reduction of spasticity.

Results. there was a statistically significant improvement in the study group in comparison to control group.
Conclusion. Lokomat gait training is an effective additional tool for physical therapy program in treatment of
hemiparetic C.P. children as it plays an important role in decreasing spasticity and improving patient gait pattern.

Key words:
cerebral palsy, spasticity, 3-D measurement, Lokomat gait training

Streszczenie

Informacje podstawowe. Badanie dotyczace treningu lokomotorycznego z uzyciem robota (lokomat) w modulacji
spastyczno$ci u dzieci z porazeniem mdzgowym i porazeniem potowiczym jest strategia okreslania jego
skutecznos$ci w zmniejszaniu spastycznosci.

Cel. Zbadanie skutecznosci treningu lokomotorycznego z uzyciem robota (lokomat) w modulacji spastycznosci.
Metody. W badaniu wzieto udziat 30 dzieci ze spastycznym porazeniem potowicznym, obu ptci, w wieku od 7 do
14 lat. Dzieci zostaty losowo wybrane z osrodka kompleksowej rehabilitacji i przydzielone do dwdch réwnych
grup (po 15 dzieci). Grupa kontrolna (A) byta poddawana tradycyjnej terapii ruchowej, natomiast grupa badana
(B) oprdcz tradycyjnego programu ¢wiczen byta poddawana treningowi chodu przy uzyciu robota lokomat.
Trening przy uzyciu lokomatu byt wykonywany 3 dni w tygodniu przez 4 tygodnie, maksymalnie 45 minut na
sesje. Analiza kinematyki chodu 3-D zostata przeprowadzona przed i po interwencji, i wykorzystana jako
wskaznik poprawy i zmniejszenia spastycznosci.

Wyniki. W grupie badanej nastgpita istotna statystycznie poprawa w poréwnaniu z grupg kontrolna. Wniosek.
Trening chodu z uzyciem lokomatu jest skutecznym dodatkowym narzedziem programu fizjoterapeutycznego w
leczeniu dzieci z mézgowym porazeniem potowiczym, poniewaz odgrywa wazna role w zmniejszaniu
spastycznosci i poprawie wzorca chodu pacjenta.

Stowa kluczowe:
porazenie mézgowe, spastycznos$¢, pomiar 3-D, trening chodu z uzyciem lokomatu
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Introduction

One of the most frequently asked questions by the cerebral
palsy parents is when my child will walk? Or my child will
walk again? The reason for emphasis on the task of walking
apart from many other abilities which are more functional.
The goal for many pediatric therapists is to help the cerebral
palsy child to walk independently [1].

Cerebral palsy (CP) is defined as a clinical syndrome charac-
terized by a persistent disorder of posture or movement due to
a non-progressive disorder of the immature brain. The most
common movement disorder in CP is a spastic paresis, defi-
ned as a posture and movement dependent tone regulation di-
sorder. The clinical manifestation of spastic paresis varies
widely, depending on the various impairments of muscle
function that can be distinguished. Clinical symptoms of im-
paired muscle function can either be related to an impairment
of muscle activation or to a change in biomechanical proper-
ties of muscles and connective tissues [2].

Spastic hemiplegia is a unilateral paresis with upper limbs mo-
re severely affected than the lower limbs. It is seen in 56% of
term infant and 17% of preterm infants and pathogenesis is
multifactorial. Voluntary movements are impaired with hand
function being most affected. In the lower limb, dorsi flexion
and eversion of the foot are most impaired. There is increased
in flexor tone with hemiparetic posture, flexion at the elbow
and wrist, knee and equines position of the foot [3].

Research has shown that children with CP (spastic hemiplegic
and diaplegia) must take a step at lower platform displacement
velocities than typically developing children of the same age,
take a longer time to recover stability and show more center of
pressure movement during the recovery period as well [4].
Robotic-assisted gait training (lokomat) affords an opportuni-
ty to increase walking practice with mechanical assistance
from robotic devices, rather than therapists, where the child
may not be able to generate a sufficient or correct motion
with enough repetitions to promote gait improvement [5].
Robotic assisted gait training (lokomat) has become an increasin-
gly common rehabilitation tool over the last decade to improve
the gait pattern of people with neurological impairment [5].
Nevertheless, it is commonly accepted today that lokomat
training can be integrated into the normal therapy program
and has proven to be feasible for treatment of several diffe-
rent pathologies such as spinal cord injury, stroke, multiple
sclerosis and cerebral palsy [6].

The current study aimed to determine the effectiveness of ro-
botic-assisted locomotor (lokomat) training in controlling
plantar flexors spasticity and consequently improving pa-
tient's gait pattern.

There is limited research studying the effect of Lokomat gait tra-
ining in spasticity modulation on cerebral palsied hemiplegic
children and there is no research studying its intermediate effect.
Did Lokomat gait training improve patient gait pattern and de-
creasing spasticity in cerebral palsied hemiplegic children.

Materials and Methods

Study design

The design of the study was pre-test post-test randomized
controlled trail design. The procedures followed agreed with
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the Institutional Ethical Committee Clearance, and written in-
formed consent was taken from their legal guardians of the
children. Pan African Clinical Trial Registry number is
(PACTR201901582864286).

Participants

This study was conducted in the laboratories of EDEN physi-
cal therapy center from January to September 2019 with sim-
ple random sample. Forty six spastic hemiplegic CP children
with ages ranged from 7 to 14 years old were assessed for eli-
gibility. Thirty children spastic hemiplegic CP (14 left sided
and 16 right sided) of both sexes (16 B -14G) were randomly
selected from comprehensive rehabilitation center and assi-
gned randomly into two equal groups (15 child each).

All participants were included to this study if They had grade
1 or 1+ according to modified Ashworth scale and grade II or
III according to Manual Ability Classification Scale
(MACS), they can understand and follow verbal commands
and instructions included in the test, and they had no sensory
impairment or other neurological or psychological problems
other than mild perceptual defects. All participants were exc-
luded to this study if children with any other neurological
deficits such as convulsions, involuntary movements or rece-
iving muscle relaxants, children with impairment of sensa-
tion (superficial, deep and cortical), Children with any other
diseases such as cardiac disease and with severe mental re-
tardation (IQ not less than 50), children with anatomical leg
length discrepancy (lokomat limitation) exceeding 2 cm, fi-
xed contracture, bone and joint deformities, bone articular
instability (joint dislocation), Hip, knee, ankle arthrodesis,
inflammation of skin and open skin lesion around the trunk
or limb.

Randomization

Forty-six participants were assessed for eligibility. Thirty spa-
stic hemiplegic CP children underwent randomization as in the
flowchart (Fig. 1). Participants were randomly assigned into
two groups. Simple randomization was used to assign the chil-
dren into two groups of equal numbers by creating random di-
gits from odd and even numbers. Each child was asked to
blindly draw a piece of paper containing a hidden digit from
a case; odd numbers were assigned to the control group whe-
reas even numbers were assigned to the study group.

Intervention

Children's in control Group (A) consisted of 15 children (10 B
and 5 G) were received traditional exercise treatment. Chil-
dren's in study Group (B) consisted of 15 children (6 B and 9
G) were received lokomat gait training in addition to traditio-
nal exercise program. Individual exercises in both groups were
aimed at improving motor control, increasing stability in upri-
ght positions and developing walking skills. Both groups par-
ticipated in 12 sessions and the overall times assigned in both
groups are the same.

Procedures

a) Assessment procedures: The assessors were blinded folded
to group allocation.
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Assessed for eligibility (n = 46)

Enrollment

Excluded (n=16)

+ Not meeting inclusion criteria (n = 11)
+ Declined to participate (n = 5)

+ Other reasons (n = 0)

Randomized (n = 30)

l

Allocation

Allocated to intervention (n = 15)
B Received allocated intervention (n = 15)
B Did not receive allocated intervention (n = 0)

Allocated to intervention (n = 15)
B Received allocated intervention (n = 15)
B Did not receive allocated intervention (n = 0)

[ Follow-Up ]

Lost to follow-up (n = 0)
Discontinued intervention (n = Q)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

[ Analysis ]

Analysed (n = 15)
B Excluded from analysis (n = 0)

Fig 1. Flow chart of the participants

I — weight and height assessment: The weight and height of
both groups were measured by the Hanson professional scale
before the intervention [7].

IT — Modified Ashworth scale: it was used for spasticity as-
sessment for inclusion crteria.

I — The pro-reflex system.

This system that is used to evaluate gait parameters (ankle jo-
int angle at initial contact, stride length, cadence and speed)
as outcome measures and included the Q-Trac Software
which consists of camera system with three cameras, reflecti-
ve dots, a wand—Kit used for calibration of the system, and
eight meters long walkway, a personal computer with instal-
led Q Trac software (Made in Sweden).
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Analysed (n = 15)
B Excluded from analysis (give reasons)(n = 0)

(1) Setup: This step included three main points

Preparation of patient

The patient was asked to take off his/her cloths to expose both
lower limbs up to pelvis. Seven reflective dots were placed on
the selected bony landmarks by sticky material (at hip, supra
patellar, knee, tibial tuberosity, ankle, heel and toes).

1) Hip: At the greater trochanter.

2) Supra patellar: Along the central line of the patella at the rec-
tus femoris tendon, 1 cm proximal to the superior border of pa-
tella when the knee was extended. The medial and lateral edges
of the patella were palpated, then the superior border of the pa-
tella was determined, and the marker was applied halfway be-
tween its edges and approximately 1 cm superior to patella.
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3) Knee joint line: The lateral knee joint line was determined
via the lateral tubercle of the tibia. The width of lateral aspect
of the knee, when the patella was excluded was divided into
two equal parts and the marker was applied in middle at the
knee joint line.

4) Tibial tuberosity: The marker was applied at tuberosity of
tibia.

5) Ankle: At the lateral malleolus, 30 millimeters proximally
to the lateral malleolus along the fibula. This marker was
used as the camera had difficulties to distinguish the heel and
ankle markers from each other.

6) Heel: At the heel, on the posterior aspect of the calcaneus,
at the same horizontal plane as the toe marker.

7) Toe: at the foot between the second and third metatarsals,
10-15 millimeters proximal to the metatarsal heads. Each pa-
tient was asked to stand at the border of the measurement
area, where the dots were visible in the cameras. Then the pa-
tient was asked to walk at the middle of the selected measure-
ment area in which he or she was captured.

Camera Placement

The three cameras which were used in capturing the patient
motion were arranged on one side of the 8 meters long wal-
kway at a height of 1.5 to 2 meters. The patient stood midway
on the walkway, to ensure that all cameras view the patient.

Measurement area

The Measurement area is the part on the walkway that the pa-
tient would walk along, it is about three meters that required
performing three complete gait cycles. Primarily, the measu-
rement area was marked on the wooden walkway by placing
four reflected dots at the four corners of the selected distance
of the walkway, which had to be visible in the cameras during
the setup.

(2) Calibration

Before any three-dimensional (3-D) capture performance,
the camera system was calibrated to assure accuracy of the
obtained values. This calibration required these tools:
A wand to provide the camera system with the measurement
points to be used for the calibration. A reference structure
for defining the calibration coordinate system. The reference
structure was placed horizontally along the floor in the me-
asurement area which is covered by the cameras. All came-
ras viewed the four markers of the structure. Once all
parameters are correctly set up, the calibration performed by
pressing the capture button and moving the wand around in
the measurement volume during the calibration data retrie-
val. During the calibration capture, the wand was positioned
in the three dimensions, starting with Z, X then Y directions
respectively.

(3) Capture

A new file was opened for each patient including subject data
(name, age, weight, height). The patient was asked to start
walking from the starting point which was determined pre-
viously. When the patient passed the measurement starting
position, the Q Trac measurement was started. The patient
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was instructed to continue walking to the end of the walkway
until the Q Trac measurement is completed. The capture was
initiated by selecting capture from the menu bar and the me-
asurement should be saved.

(4) Export

It is the transfer of the selected gait cycles to the tabulated se-
parated values (TSV) file for analysis. Data Processing inclu-
ded two main steps.

1) Tracking of motion of the patient and names the skin dots
each by its position on each landmark.

2) Selection of three complete gait cycles and export of this
selection to the analysis file.

(5) Analysis

Dots used for the calculations were then identified. Finally, the
calculations were initiated with the run button. When the cal-
culations were completed, the results were displayed showing
the calculated global gait parameters in tables and figures. The
above evaluation procedures were done for each patient before
treatment and after 3 months.

b) Training procedures

I — Group (A): received traditional exercise program
(Stretching exercises, neurodevelopment technique (Bo-
bath approach), strengthening exercises, balance and gait
training exercises). This program was done in approxima-
tely one hour, three times per week for 12 successive we-
eks [8, 9].

IT — Group (B): received lokomat gait training in addition to
traditional exercise program. Lokomat training was performed
3 days/week during a 1-hour period including set-up time
with up to 30 minutes of training during a single session. Tre-
admill speed was started as low as 0.5 kmph and increased up
to 1 kmph as tolerated. Total training time, speed, distance
and amount of loading will be recorded during each session.
The training was provided for 12 weeks and subjects were
evaluated before and after treatment. To further increase pa-
tient’s engagement and motivation, virtual reality and compu-
ter game technique may be used to provide virtual
environment that encourage active participation during treat-
ment, the LOKOMAT (Lokomat System V5.0. Hocoma AG.
Industriestrasse 4CH-8604 Volketswil Switzerland), a robotic
gait orthosis, was used to train the subjects in gait pattern. The
motorized exoskeleton is attached to the patient’s knee and
hip and a spring-loaded stirrup supports the ankle, while
a harness for the torso and pelvis provides dynamic body we-
ight support. The degree to which the exoskeleton assists the
gait can be adjusted in real-time by the therapist, as per sub-
ject’s ability and comfort. The knee and hip joints are control-
led by position and force sensors, which allow for individual
adjustments [10].

Statistical analysis

Statistical analysis was performed using SPSS software for
Windows, version 21.0 (Chicago, IL, United States). Descripti-
ve statistics were calculated for both groups before and after 3
months. Shapiro-Wilk’s test was used to check the normal distri-
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bution of data. Two-way mixed model with the time within
subject factor and treatment between subject factor, were uti-
lized to determine any differences within and between groups
regarding the degree of gait parameters (cadence, speed, step
length and stride length) and ankle joint angle at initial con-
tact were measured using three-dimensional analysis system
[11]. The F value was used based on Wilks’ lambda, and
when the multivariate analysis of variance (MANOVA) de-
monstrated a significant effect, a follow-up univariate analy-
sis of variance (ANOVA), a group-by-time two-way mixed
model MANOVA with time as the repeated factor, was per-
formed at P = 0.01 to protect against the possibility of the ty-
pe I error.

Table 1. Basic characteristics of participants

Variables Control Group
Mean £ SD
Age [year] 10.7+3.4
Height [cm] 1383+ 18
Weight [kg] 453 +21

SD: Standard deviation, P-value: Level of significance

Repeated measures multivariate analysis was conducted to
assess the comparison between control group (A) and study
group (B) also conducted before and after the treatment as re-
gards the degree of stride length, cadence, speed, and ankle
joint angle at initial contact. Significant multivariate effects
were found for the main effects of treatment, Wilk’s A =
0.299, F(4,25) = 14.652,P < 0.0001, n> = 0.701 and time,
Wilk’s A = 0.033, F(4,25) = 182.748, P < 0.0001, n? = 0.967,
as well as for the interaction between treatment and time,
Wilk’s A = 0.165, F(4,25) = 31.694, P < 0.0001, n2 = 0.835.
Follow-up univariate ANOVAs reveal that significant chan-
ges for speed outcome variable, F(1,28) = 2.952, P < 0.097,
n2 = 0.095, for cadence outcome variable, F(1,28) = 1.721, P
< 0.200, n?> = 0.058, for Stride length outcome variable,
F(1,28) = 34.264, P < 0. 0001, n2 = 0.550 and for ankle joint
angle outcome variable, F (1,28) = 17.152, P < 0.0001, n? =
0. 380. This interaction effect indicates that the difference be-
tween the control group (A) and study group (B) on the linear
combination of the four dependent variables is different at
pretest than posttest. Examination of the means suggests that
this is because groups do not differ on either dependent varia-
ble at the time of the pretest, but they do differ at the time of
the posttest. Study group (B) showed superiority to control
group (A) after three months of intervention on cadence, spe-
ed, stride length and ankle joint angle index (P < 0.0001). as
shown in Table 2.
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Results

This study is concerned in determining the effectiveness of lo-
komat gait training in modulating plantar flexors spasticity.
Clinical, functional and laboratory assessment data were col-
lected from the control group (A) who received traditional
exercise treatment program for hemiplegic cerebral palsy, and
the study group (B) who received the lokomat gait training in
addition to traditional exercise treatment program given to the
control group.

There was no significant difference between groups in age, he-
ight and height (P > 0.05) as illustrated in table 1. There was
no significant difference between both groups in gender distri-
bution as the Chi-squared value was 0.53 (P > 0.05).

Study Group P-value
Mean = SD
104 +£3.5 0.36
139.8 £16 0.62
46.8 =22 0.73

The current study was conducted to explore the effect of loko-
mat training in spasticity modulation for hemiplegic cerebral
palsied children after three months of treatment. The results
obtained from this study clearly demonstrated the positive ef-
fects of using robotic-assisted locomotor training in addition
to the physical therapy program in decreasing spasticity of calf
muscle and thus improving gait pattern in hemiplegic cerebral
palsied children more than the physical therapy program alo-
ne.

Selecting the study sample to be from hemiplegic children
agrees with Wildson, [12] who stated that hemiplegia constitu-
tes a major form among spastic type of cerebral palsy. It acco-
unts about one third of all cerebral palsied cases as result of
unilateral brain lesion. This also comes in agreement with
Gromly 2001 who reported that hypertonia, in hemiplegia,
contributes to muscle weakness, incoordination and limitation
in range of motion [13].

Normally, children walk with a rapid cadence. It has been re-
ported that the mean value of cadence at the age of one year is
about 170 steps/minute. It decreases with age but still around
140 steps/minute at the age of seven. The higher cadence par-
tly compensates for the short stride length, and the velocity
ranges from 0.64 meters/second at the age of one year to 1.14
meters/second at the age of seven years [14].

This observation come in agreement with Sheridan 1982 who
states that during walking, the unaffected side of the hemiple-

www.fizjoterapiapolska.pl



fizjoterapia polska  ——

Table 2. Outcome data for speed, cadence, stride length and ankle joint angle before and after intervention for control
and study groups

Outcomes

Control group

(n = 15)

Study group
(n =15)

Mean difference 99% Confidence

Speed pre

Speed post

P-value

Cadence pre

Cadence Post

P-value

Stride Pre

Stride Post

0.4733 £ 0.0798

0.5867 +0.0915

0.0001

130.00 + 3.964

125.00 + 4.225

0.0001

0.3800 + 0.0774

0.5067 +0.0703

0.4467 +0.0915

0.7200 + 0.1146

0.0001

130.73 £ 5.560

119.93 £5.105

0.0001

0.4000 + 0.0845

0.7400 + 0.0985

P-value 0.0001 0.0001
Ankle angle pre —2.7267 £ 1.081 —2.7173 £ 0.9047
Ankle angle post —1.3600 + 0.6467 1.5560 +2.293

P-value 0.012 0.0001

interval
0.027 (-0.060, 0.113) 0.403
—0.133 (~0.238, -0.029) 0.001
—0.733 (-5.606, 4.139) 0.681
5.067 (0.338, 9.795) 0.006
-0.020 (-0.102, 0.062) 0.505
—0.233 (-0.320, —0.147) 0.0001
—0.009 (~1.016, 0.997) 0.980
-2.916 (—4.616,-1.216) 0.0001

Data are mean + SD; P-value < 0.01 indicates statistical significance

gic child obviously takes all or most of the child’s weight.
The hemiplegic lower limb may be adducted, internally rota-
ted, knee extended, foot flat or in equines and toes may claw
the ground [15].

Because physical therapy is concerned with resolution of
function, quantifying functional progress by assessing clinical
changes in motor function in children with cerebral palsy is
important, though it is complex task. The accurate detection
of changes in function is the essential purpose of an evalu-
ation outcome measure [16].

The post treatment results of this study revealed significant
improvement in the mean value of all measuring variables of
control group receiving traditional exercise program. This si-
gnificant improvement may be attributed to effect of traditio-
nal exercise program especially neurodevelopmental
approach which was directed toward inhibiting the abnormal
muscle tone and abnormal postural reflexes, facilitating nor-
mal pattern of postural control (righting and equilibrium re-
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action), developing a greater variety of normal movement pat-
terns particularly in the trunk and lower extremities. Also, de-
veloping weight shift and reciprocal coordinated movement of
the lower limbs, providing postural adapting and finally to use
these adaptable motor patterns as a basis for the development
of skilled functional abilities [17].

This comes in agreement with Cramer S and Riley J 2008 who
reported that Stroke and traumatic brain or spinal cord injury
result in neurological disorders associated with impaired or to-
tal loss of locomotion. Patients show clinical symptoms of
flaccid paresis or spasticity in one or both legs. Basic research
studies in the animal model including the cat have shown that
repetitive execution of the impaired movement (supported by
any external help) can improve motor function of the affected
limbs. Research indicates that these improvements are based
on neuroplasticity of the central nervous system at many levels
and result in compensation for the loss of lesioned brain or
spinal cord areas [18].
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These findings are in line with the findings of recent research
work done by Fernandes et al. [19], who stated that Cerebral
palsy children carrying spastic diaplegia increase their capa-
city to generate strength when submitted to a resistive tra-
ining not only on lower limbs but also on upper limbs.
Furthermore, several studies have shown that diaplegic CP
children improve their motor ability due to strength training,
thought it remains to be proved that strength training leads to
a substantial change for the better allowing that there is
ascension of category for functional capacity.

In addition, it comes in agreement with Gharlene and Johnna
[20], who reported that according to the Bobath, the motor
problems of CP arise fundamentally from CNS dysfunction
which interferes with the development of normal postural
control against gravity and impedes normal motor develop-
ment. Handling techniques that controlled various sensory
stimuli were used to inhibit spasticity, abnormal reflexes, and
abnormal movement pattern, and were used to facilitate nor-
mal muscle tone, equilibrium responses, and movement pat-
tern.

In the present study, our choice to use stretching exercises
was supported by Yasser et al. [21], How reported that pro-
longed standing imposed stretch on the plantar flexor muscles
and resulted in improvement ankle dorsiflexion during mid-
stance. Improvement in this impairment may have resulted in
greater excursion of the ankle and foot throughout the stance
phase. Allowing the subject to assume better foot alignment,
thus enabling proper placement of the foot on the ground for
weight acceptance during stance phase.

These findings are in agreement with Adam et al. [22], who
reported that functional gait training is a safe, feasible, and
effective intervention to target improved walking ability in
children and young adults with CP. The addition of virtual re-
ality and biofeedback can increase patient engagement and
magnify effects [22].

Concerning the results of physical therapy program group,
the results of our study come in agreement with Maria et
al. [23], who stated that daily intensive gait training increases
beta and gamma oscillatory central drive to ankle dorsiflexor
motor neurons and that it improves toe lift and heel strike in
children with cerebral palsy. We propose these findings indi-
cate that intensive gait training produces plastic changes in
the corticospinal tract and that the resulting increase in cen-
tral drive is responsible for improvements in gait function.

On the other hand, the application of Lokomat training in ad-
dition to traditional exercise program applied to children in
the study group of the present study revealed highly signifi-
cant improvement in the treatment mean values of all the me-
asuring variables. which indicated highly significant
difference improvement when compared with results of the
control group.

In the present study, selecting Lokomat training in addition to
traditional exercise program come in agreement with Mirba-
gheri [24], who documented that Lokomat training can be
more efficient in modifying neuromuscular abnormalities as-
sociated with spasticity than anti-spastic medication (Tizani-
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dine). Also, they revealed that Lokomat training is effective
in reducing spasticity and improving volitional control in spi-
nal cord injury [25]. Properties in neurologically impaired
subjects thus facilitate greater recovery. Further, this study
shows that the system identification technique can be effecti-
ve method to characterize the progress of neuromuscular mo-
dification during treatment in spastic population [26].
Furthermore, Westlake and Patten [27], published systematic
reviews examined the effects of partial body weight suppor-
ted treadmill training in individuals with CP, spinal cord inju-
ry and acquired brain injury. Several studies have
demonstrated improvements in locomotor ability in different
patient population receiving robot-assisted gait training. In
addition, it comes in agreement with Mac Kay [28], 2002
Who reported that since higher brain centers are often dama-
ged in children with cerebral palsy, it is assumed that central
pattern generators activation and automatic reciprocal mecha-
nisms play an important role in stimulating walking through
locomotor training.

Our findings are in line with the findings of recent research
work done by Sophie et al. [5], They stated that robotic-assi-
sted gait training (lokomat) affords an opportunity to increase
walking practice with mechanical assistance from robotic de-
vices, rather than therapists, where the child may not be able
to generate enough or correct motion with sufficient repeti-
tions to promote gait improvement.

Wirz et al. [29], stated in their study that Lokomat training
can effectively increase walking capacity by improving gait
speed and endurance. It can be effective in reducing the neu-
romuscular abnormality that is associated with spastic hyper-
tonic that typically arise after spinal cord injuries.

Our results come in agreement with Andreas et al. [30], who
reported that children with CP benefit from robotic-assisted
gait training in improving functional gait parameters so dri-
ven gait orthosis training offers a promising treatment option
for improvement of walking abilities in children with cerebral
palsy. At last, the results of present study supported by Pajaro
et al. [31], who stated that robotic-assisted gait training
(RGT) in children with CP results in improvements in wal-
king speed and walking endurance. The study was limited for
high cost of Lokomat gait training devices and limited num-
ber of cases for the study.

Conclusion

Lokomat gait training is a favorable effective additional tool
to physical therapy program in treatment of hemiparetic C.P.
children than the physical therapy program alone as it plays
an important role in decreasing spasticity and improving pa-
tient gait pattern.
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Rectification / Sprostowanie

Please be advised that the article "The role of physiotherapy in the treatment of dysfunctions and diseases of the temporomandibular
joints" (Fizjoterapia Polska.3 / 2020 pp. 36-44) incorrectly contains the name of one of the authors. The paper edition includes: "Helena
Sobczak", and it should be: "Hanna Sobczak".

Informujemy, iz artykule "Rola fizjoterapii w leczeniu dysfunkcji i choréb stawéw skroniowo-zuchwowych" (Fizjoterapia Polska nr 3/2020

str. 36-44) blednie zostato zamieszczone imi¢ jednego z autoréw. W wydaniu papierowym znajduje si¢: "Helena Sobczak", a powinno by¢:
"Hanna Sobczak".
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