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Postepujacy niedowiad
spastyczny
czterokonczynowy.
Podejrzenie zespolu
Strumpell-Lorrain.
Studium przypadku

Progressive spastic
fourlimb paresis.
Suspected
Strumpell-Lorrain
disease. Case study
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DIERS 4D motion®Lab |

Catosciowa analiza ruchu i

DIERS 4D motion® Lab tworzy nowe
standardy w zakresie analizy ruchu: po
raz pierwszy mozliwe jest pokazanie
wzajemnego oddziatywania kregostu-
pa, osi konczyn dolnych oraz nacisku
stop w jednym synchronicznym bada-
niu, dzieki czemu rozpoznanie niepra-
widlowosci we wzorcach ruchowych
jest latwiejsze, a terapia efektywniejsza.

Mozliwosci zastosowania klinicznego:

» Deficyty postawy:
Skoliozy, kifozy, lordozy, blokady,
skrzywienia miednicy, réznice w dtugosci
konczyn dolnych, ...

» Asymetrie ruchu

» Wady stop i deficyty chodu
Indywidualne zaopatrzenie we wktadki
ortopedyczne

|

« Badania kontrolne
Wktadki korygujace postawe,
zaopatrzenie w protezy i ortezy, terapia
treningowa & fizjoterapia

i wiele innych Y -

-



ultrasonografy.pl %

NOWY WYMIAR
FIZJOTERAPI

KOLOR DOPPLER - MAPY PRZEPLYWOW KRWI - CFM

DOFINANSOWANIE KURSU
- PROSIMY O KONTAKT

ECHOSON

7 818863613 [Xinfo@echoson.pl H{F_n)\ﬂ.r\s\!\.rv.echoson.pI
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aparat 4-komorowy
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Nowos¢!

Aparaty do drenazu limfatycznego
Z serii CarePump

skuteczna regeneracja powysitkowa,
likwidacja obrzekdw limfatycznych,

aparat 6-komorowy

profilaktyka niewydolnosci uktadu krazenia,
wsparcie w walce z cellulitem i rozstepami,

zapobieganie i profilaktyka w leczeniu otytosci i nadwagi.

’
\ 250

.. mmHg

5 trybow pracy regulacja cisnienia

(20-250 mmHg)

kompaktowy design

zasilanie bateryjne



Zawod
~ Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

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

— ochroneg finansowa na wypadek roszczen pacjentow — odszkodowarnie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC = ochrong finansowa zwiazang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowarie w przypadku nieszczegliwego wypadk

— profesjonalng pomoc radcow prawnych | zwrot kosztow
obstugi prawngj

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

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska 5.A.

Al. Jerozolirmskie 142 B O 1
02-305 Warszawa E L] E m

www.interpolska.pl UBEZPIECZENIA
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STOWARZYSZENIA
REHABILITACH

PODIATRYCZNEGO
Nowy wymiar wygody dla stop z problemami N P

Obuwie profilaktyczno-zdrowotne

o atrakcyjnym wzornictwie ::Eg\?gzm
imodnym wygladzie
Miekki, wyscietany
kotnierz cholewki
. . Minimalizuje Wyscietany jezyk
.Stab'|||.1y, wzmochiony podraznienia Zmnf)e"jsza tarc?;jf%fgpsza
i wyscielany zapietek dopdsowanie
Zapewnia silniejsze P
wsparcie fuku Lekka konstrukcja
podtuznego stopy Zmniejsza codzienne

/— zmeczenie

Zwiekszona

szerokos¢
i glebokosc¢
w obrebie palcow

)

Antypozlizgowa, |‘p‘rzoc‘lo§top‘|a
trzvmala ) Minimalizuje ucisk

wytrzy . Ochronna przestrzen i zapobiega urazom

podeszwa o lekkiej na palce - brak szwéw

konstrukcji W rejonie przodostopia

Zwigksza przyczepnosc, Minimalizuje mozliwos¢ zranieri
amortyzuje i odcigza stopy
Wysoka jakos¢ materiatow - naturalne
skory, oddychajace siatki i Lycra
Dostosowujq sie do stopy, utrzymujq
je w suchosci i zapobiegajq przegrzewaniu

Trzy

rozmiary Podwyzszona S

przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce mtotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- bole piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - plaskostopie (stopa poprzecznie ptaska)
- bole plecow - wysokie podbicie - praca stojgca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki
- modzele - protezy - odciski - urazy wptywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

Wytaczny dystrybutor w Polsce:

KamMiD

fwona Fenz, Poznar . k&\ —
ul. Wilczak 3
61-623 Poznan
tel. 61 828 06 86
fax. 618280687

kom. 601 640223, 601 647 877
e-mail: kalmed@kalmed.com.pl .
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl




ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie
(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

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

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
W UROGINEKOLOGI| !!!

€1 - szybko diagnozowac specyficzne i niespecyficzne béle
ledZzwiowo-krzyzowe i zaburzenia uroglnekologlczne
LLJ - odczytywad, interg ac obrazy usg i leczyf podstawy pecherza moczowego,
iesnie dng 'snle brzucha, rozejscle kresy biatej,
M gabinecie i praktycznie wykorzystywac

SZ

F HONDA 2200
NE SZKOLENIE !!!

g, dostarczymy aparat, przeszkolimy!
3 i pogwarancyjna!

Matgorzata Rapacz kom. 695 980 190 I r en tgen®

www.polrentg



nowy wymiar
magnetoterapii

seria aparatow

PhysioMG

rozbudowane funkcje
i poszerzone mozliwosci

producent nowoczesnej
aparatury fizykoterapeutycznej

ASTAR. fizjotechnologia®

ul. Swit 33, 43-382 Bielsko-Biata
tel. +48 33 829 24 40, fax +48 33 829 24 41
wsparcie merytoryczne

www.astar.eu |, www.fizjotechnologia.com |\
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OFERTA WSPOLPRACY
Biatystok, dnia 02. 04 2020 .
BUTTERFLY ~ BIOMAGNETIC ~ SYSTEM

Krotka informacja handlowa
Od 24 lat prowadze znana i ceniong firme "Ort Butterfly" Biomagnetic~System.

Jestem wytworca atestowanych wyrobow rehabilitacyjno-medycznych klasy I z wykorzystaniem naturalnych magne-
sow ferro ceramicznych; lokowanych we wszystkich produktach w sposob ekologiczny, bez uzycia kleju /all hand
made / odnoszacych nieklamane sukcesy w leczeniu i rehabilitacji krggostupa i stawow /najprostsza i najtansza meto-
da, zapomocabiomagnesow!

‘Wazne jest abysmy mogli dotize¢ do szerszej liczby potrzebujacych pacjentow, borykajacych sie na co dzien z trud-
nymi problemami bolow i dysfunkcji w obrebie kregostupa i stawow a kto6z moze to zrobic lepiej od personelu do-
radczego sklepow medyczno rehabilitacyjnych, huitowni, poradni, itp. Wydawnictw tematycznych, spotykajacych
codziennie setki osob potrzebujacych szybkiej, dostepnej, niedrogiej — skutecznej terapii opaitej na naturalnym, nie-
inwazyjnym przeciwbolowym, pizeciw obizekowym i pizeciw zapalnym dzialaniu naturalnych magnesow! Magne-
sy nie tylko usuwajq bol ale rowniez jego przyczyne czyli destrukcje chrzastki stawowej, w przeciwienistwie do
tabletek i masci, ktore dzialaja tylko powierzchownie nie leczac prawdziwej przyczyny bolu i niedomagan .

Dlatego tez proponujemy Panstwu uczciwa wspolprace, oparta na wzajemnym zaufaniu, i sprawdzonej renomie na-
szych atestowanych, sprawdzonych biomagnetycznych produktow; ~ ktore nigdy nie przynioslty zawodu oczekuja-
cym poprawy zdrowia pacjentom ani ujmy stronom wspolpracujacym a wymagajacy portal sprzedazowy Allegro —
z ktérym wspolpracujemy ponad 10 lat ~ nagrodzil nas tytulem ,,Super Spizedawcy” z ogolnodostepng informacia,
ze 100% klientow poleca nasze produkty bliskim i znajomym! To dla nas wielkie wyréznienie i odpowiedzialnosc!

Rynek natomiast medyczny /sklepy i huitownie/ nie jest przychylny polskim, sprawdzonym markom z zasluzona re-
noma, sprawdzong dewiza i w pizystepnej cenie! Najchetniej sprzedawane sa drogie, ciezkie i skomplikowane oitezy
1 stabilizatory, ktore shuza choremu na chwile a potem zalegaja domowe szuflady! Nasze ortezy i stabilizatory ma-
gnetyczne sq lekkie, zgrabne i ergonomiczne; wielokrotnego, osobistego uzytku i shuzy¢ moga jednemu uzytkowni-
kowi wiele lat — zapewniajac usmierzenie lub calkowita eliminacje bolu, obizeku stanu zapalnego i co bardzo wazne
ograniczenie bardzo szkodliwego w tym aspekcie leczenia farmakologicznego opartego glownie na niesteroidowych
lekach przeciw zapalnych i przeciwbolowych, ktore zagliszaja bol, nie leczac jego przyczyny czyli destrukcji
chrzastki stawowej!

Przeciwdzialajmy wspolnie tym niedobrym trendom - w przeciwnym wypadku zniknie ,,made in Poland ,,z rynku
unijnego a chorym, obolalym, zdegustowanym pacjentem zaopiekuje sie troskliwa ,,Bigfarma” ...

Podaje adres naszego e'sklepu; www.butterfly-mag.com
Znajdziecie tam Panstwo obszeme informacje w temacie magnetoterapii, jej historii i roli w dziedzinie medycyny
oraz ponad 100 opinii uzytkownikéw i ekspertow o naszych ekologicznych - wysoce skutecznych, biomagnetycz-
nych produktach, opartych na wykorzystaniu uzdrawiajacej eneigii pola magnetycznego akceptowalnej zaréwno
przez uzytkownikow, jak i ekspertow jak i rzetelnych ekspertow medycznych!

Z powazaniem — wytworca; Janina Niechwiej tel. 603 299-035

Poduszka magnetyczna | .., .’ Opaska magnelycina nadgarika Magnetyczny atterty) Pas magne i‘:}’*“{ [&y
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Polska Grupa Uzdrowisk

najmtodszym. Tu pod czujng opieka kadry medycznej, opiekundw i wychowawcow dzieci wracajg do zdrowia,

Szpital Uzdrowiskowy dla Dzieci ,Jagusia” w Kudowie — Zdroju to nowoczesny osrodek dedykowany
] podejmujg walke ze stabo$ciami, wypoczywaja i uczg sie zachowan prozdrowotnych.

NA MIEJSCU OFERUJEMY:
® catodobowg opieke lekarsko—pielegniarska;

® wygodne pokoje ztazienkami;

® smaczne wyzywienie, zmozliwoscig realizacji diet;

© szerokg oferte zabiegow;

® mozliwosc korzystania z basenu rekreacyjnego;

® kontynuacje naukiw zakresie szkoty podstawowej i srednie;j.

Realizujemy Swiadczenia w ramach uzdrowiskowego leczenia szpitalnego dzieci
finansowane ze srodkéw Narodowego Funduszu Zdrowia. Skierowanie dla
Twojego dziecka wystawi lekarz podstawowej opieki zdrowotnej badz lekarz
specjalista. Pobyt w ,,Jagusi” trwa 27 dnii jest catkowicie bezptatny.

Kuracja w Szpitalu Uzdrowiskowym ,Jagusia” polecana jest gtéwnie dzieciom, ktére
borykajg sie z problemami:

(R

® nadwagi i otytosci;

® narzaduruchu;

® reumatologicznymi;

® przewodu pokarmowego;
® endokrynologicznymi;

® hematologicznymi.

Zpobytuw ,Jagusi” skorzysta¢ mozna réwniez na zasadach petnoptatnych.

Petng oferte pobytéw dla dzieci i opiekundw znajdziecie na www.uzdrowiska-klodzkie.pl

Informacja:
Szpital Uzdrowiskowy dla Dzieci "Jagusia" A UZDROWISKA
@ ul. Stoneczna 17, 57-350 Kudowa - Zdréj, ©(74) 8661733 ”_—
Rezerwacja miejsc: ¢ \\ KLODZKIE .
‘ Polska Grupa Uzdrowisk

Dziat Sprzedazy: ©(74) 8680370,371 @ rezerwacja@uzdrowiska-klodzkie.pl
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jest specjalnie opracowany tak, aby.zapeéwnic tagodzaca ulge w przypadku [EeieTsleHSteN N OMT VIS
wystagpienia urazow tkanek miekkich, urazéw wywotanych obcigzeniem, napiec¢ W FINLANDII
miesniowych, stanu zapalhego oraz sztywnosci. Zapewnia dtugg redukcje (5-6°C)

temperatury skory, przez 2-4 godziny, bez ryzyka wystapienia reakcji alergicz-

nych oraz odmrozenia. Oferujeamiozliwos¢ skorzystania z funkcji korzysci zimna

tak dtugo, jak jest to konieczne.

Zel stuzy do leczenia bdli stawdw,
tagodzi napiecie oraz stres. Stosowany
jest rowniez przy aktywnosci fizycznej
- wstepne rozgrzanie migsni i sciegien
chroni przed urazami. PI?EL:'IF

- — o s, ]9
-

B O

OBSZAR URAZU

ZWI ERKSZA

KRAZENIE KRWI, PRZYSPIESZA GOJENIE

REDUKUJE

ODCZUWANIE BOLU POPRZEZ ZNIECZULENIE
OBWODOWYCH ZAKONCZEN NERWOWYCH

ZMNIEJSZA

WEWNETRZNE KRWAWIENIE ORAZ
PRODUKCIJE MEDIATOROW ZAPALNYCH

ZAPOBIEGA

TWORZENIU OBRZEKU — ‘
| PODRAZNIENIVU RECEPTOROW BOLOWYCH

Aloes ma dziatanie przeciwzapalne oraz utrzymuje skore ‘
gtadka i nawilzong podczas catego okresu stosowania.

- nadwyrezenia - skrecenia - ztamania - obcigzone i napiete migsnie -
- przewlekte bdle szyi, ramion oraz dolnego odcinka kregostupa -

+ obolatos¢ - dolegliwosci miesniowe zwigzane z wykonywang praca -
- mrowienia - skurcze rwa kulszowa - siniaki - artretyzm « bol zwigzany
z zapaleniem stawow - artroza - zapalenie torebki stawowej -

- zapalenie sciegna - fokiec tenisisty i golfisty : lumbago -

Zastosowania profesjonalne:

- masaz i techniki manualne - zabiegi ultradzwikami i elektroterapia - regeneracja i relaksacja
napietych miesni - pooperacyjne stososowanie w leczeniu obrzekéw, stanéw zapalnych oraz bélu -

32 4010 350 biuro@polarfrost.pl www.polarfrost.pl
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TECHNOLOGIA DLA TERAPII
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Qualititssicherung

DEEP OSCILLATION®

Personal

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

| BEZPOSREDNIO PO ZABIEGACH
CHIRURGICZNYCH.

ZASTOSOWANIE:

TERAPIA POWAZNYCH KONTUZJI

| USZKODZEN MIESNI

Gleboka  Oscylaga  doskonale  sprawdza  sie

w leczeniu powaznych kontuzji i uszkodzer, ktére

sa efektem naciagniecia miesni i Sciegien.

Gleboka oscylacja z powodzeniem jest stosowana takze

EO treningu: bardzo szybko relaksuje migsnie, redukuje
ol i skutecznie chroni przed mikro-urazami. Stymuluje

komorki, 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

Gleboka  Oscylacjia  stymuluje  przephyw  limfy,
dzieki temu zbedne produkty przemiany materii jak
i plyny zalegajace w obrzekach zostaja przetranspor-
towane i wydalone. Dlatego w przrpadku stosowania
DEEP OSCILLATION® obrzeki wchianiajg sie znacz-
nie szybciej niz ma to miejsce w przypadku stosowania
tradycyjnych zabiegow.

REGENERACJA POWYSIEKOWA

Badania naukowe potwierdzily, ze Gteboka Oscylacja ma
istotny wptyw na zdolno$¢ podejmowania powtarzalnych
wysitkdw  sitowych. Zastosowanie glebokiej oscylagji
zwieksza wytrzymatos¢ sitowa, obniza powysitkowy bol
miesniowy oraz napiecie mieSniowe a takze wyptukuje
z knwi biochemiczne markery zmeczenia migsniowego.
Najkorzystniejsze efekty uzyskuje sie stosujgc Gieboka
Oscylacje natychmiast po zmeczeniu.

PRZYSPIESZANIE PROCESU GOJENIA SIE RAN
Poprzez redukce obrzekéw, procesy stymulujace
uktad immunologiczny oraz poprawe metabolizmu
Gleboka Oscylaga skraca okres gojenia sie ran.
Leczenie z wykorzystaniem Glebokiej Oscylacji moze by¢
stosowane we wczesnej fazie terapii, juz w pierwsze
dobie po zabiegu chirurgicznym.

WZMACNIANIE ORGANIZMU

Gleboka  oscylacja strmuluje miejscowy  ukfad
odpornosciowy. Badania kliniczne potwierdzity, ze terapia
z wykorzystaniem Glebokiej Oscylacji zapobiega rowniez
powstawaniu infekgj.

={_Obszar dzislana ]

. SPORTS

ZASADA DZIALANIA:

Dziatanie Glebokiej Oscylacji opiera sie
na przerywanym polu elektrostatycznym,

twarzanym za pomocg  aparatu
DEEP OSCILLATION® pomiedzy aplikato-
rem, a tkankami pacjenta.

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

W przeciwienstwie do innych rodzajow
terapii, GtebokaOscylacjaoddziatuje gteboko
nawet do 8 cm na wszystkie warstwy
tkanek (skdra, tkanka fgczna, tkanka
thuszczowa podskorna, miesnie, naczynia
krwionosne 1 limfatyczne).

Dziatanie Glebokiej Oscylacji zostato
potwierdzone klinicznie:

o szybki efekt przeciwbdlowy

e dziatanie przeciwzapalne

e szybkie wchtanianie obrzekow

® wspomaganie gojenia ran
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Mechanical Response of Hip and Knee Muscles
Following Randomized Crossover Trials
in Patellofemoral Pain Syndrome

Mechaniczna reakcja miesni bioder i kolan po randomizowanych probach krzyzowych w zespole
bolu rzepkowo-udowego
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'Department of Biomechanics, Faculty of Physical Therapy, Cairo University, Egypt
2Department of Physical Therapy for Musculoskeletal Disorders and Its Surgery, Faculty of Physical Therapy, Cairo University, Egypt.
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Abstract

Background. Faulty hip kinematics during weight bearing activities is proposed to contribute to patellofemoral pain syndrome (PFPS). However,
limited information exists to determine the effectiveness of exercises programs that not only act on the knee joint, but also on the hip joint in
patients with PFPS. Purpose. The purpose of this study was to compare between the effect of the starting with hip strengthening exercises before
knee exercises program and the starting with knee exercises program before hip strengthening exercises on pain intensity, Kujala questionnaire
scale, quadriceps angle (Q-angle), anteversion angle, and eccentric peak torques (PT) for hip abductors, external rotators, and knee extensors in
patients with PFPS. Materials and Methods. Twenty-four patients suffering from PFPS were randomly assigned into two equal groups of twelve.
Group (A): their mean age, weight, height and BMI values were 23.33 + 5.39 years, 71.16 + 13.05 kg, 164.75 + 4.5 cm, and 26.21 + 4.71 kg/m?
respectively. They received hip abductors and external rotators strengthening exercises for three weeks followed by knee extensors strengthening
exercises and stretching exercises for hamstring quadriceps, iliotibial band and gastrocnemus for another three weeks. Group (B): their mean age,
weight, height and BMI values were 23.16 + 6.33 years, 69.41 + 18.14 kg, 164.66 + 7.27 cm, and 25.2 * 6.2 kg/m? respectively. They received knee
extensors strengthening exercises and stretching exercises for hamstring, quadriceps, iliotibial band and gastrocnemus for three weeks followed
by hip abductors and external rotators strengthening exercises for another three weeks. Both groups received three to four sessions per week for
six weeks. Pain level, Kujala scale, Q-angle, anteversion angle, and isokinetic eccentric PT for hip abductors, external rotators, and knee extensors
were recorded before, after three weeks, and after six weeks of exercises. Results. 2x3 Mixed Design MANOVA revealed that there was a significant
reduction in level of perceived pain and improvement of Kujala scale in group (A) compared with group (B) after six weeks of exercise (p < 0.05).
However, there was no significant difference in the Q-angle, anteversion angle, and isokinetic eccentric PT for hip abductors, external rotators, and
knee extensors between the tested groups after six weeks of exercise (p > 0.05). Conclusion. Starting rehabilitation program with hip strengthening
exercises before knee exercises program is more effective than starting with knee exercises program before hip strengthening exercises in reducing
pain and improving knee function in patients with PFPS. Consequently, this may help physiotherapists in designing the most effective and efficient
prevention and rehabilitation programs for patients suffering from PFPS.

Key words:
Patellofemoral Pain Syndrome, Hip, Knee, Strengthening Exercises, Q -Angle, Anteversion Angle

Streszczenie

Informacje ogdlne. Sugeruje sie, ze wadliwa kinematyka stawu biodrowego podczas ¢wiczen obcigzeniowych przyczynia sie do zespotu bdlu
rzepkowo-udowego (PFPS). Jednakze dostepna jest ograniczona ilo$¢ informacji umozliwiajacych okreslenie skutecznos$ci programéw ¢wiczen,
ktore dziatajg nie tylko na staw kolanowy, ale takze na staw biodrowy u pacjentéw z PFPS. Cel. Celem niniejszego badania jest poréwnanie wptywu
realizacji programu ¢wiczen wzmacniajacych biodra przed programem ¢wiczen wzmacniajgcych kolana a realizacja programu ¢wiczen
wzmacniajacych kolana przed programem ¢wiczen wzmacniajgcych biodra na intensywnos¢ bélu, skale kwestionariusza Kujala, kat miesnia
czworogtowego (kat Q), kat przodopochylenia i nietypowe maksymalne momenty obrotowe (PT) odwodzicieli bioder, zewnetrznych rotatoréw

i prostownikéw kolan u pacjentéw z PFPS. Materiaty i metody. Dwudziestu czterech pacjentéw cierpigcych na PFPS zostato losowo przydzielonych
do dwdch réwnych grup po 12 oséb. Grupa (A): ich Sredni wiek, waga, wzrost i warto$ci BMI wyniosty odpowiednio 23,33 + 5,39 lat, 71,16 +
13,05 kg, 164,75 + 4,5 cm i 26,21 + 4,71 kg/m? Przez trzy tygodnie uczestnicy badania wykonywali éwiczenia wzmacniajgce biodra i rotatory
zewnetrzne, a nastepnie ¢wiczenia wzmacniajgce prostowniki kolan i ¢wiczenia rozciagajace miesien czworogtowy uda, pasmo biodrowo-
piszczelowe i miesien brzuchaty przez kolejne trzy tygodnie. Grupa (B): ich sSredni wiek, waga, wzrost i wartosci BMI wyniosty odpowiednio
23,16+6,33 lat, 69,41 + 18,14 kg, 164,66 + 7,27 cm i 25,2+6,2 kg/m?. Przez trzy tygodnie wykonywali ¢éwiczenia wzmacniajgce prostowniki kolan
i ¢wiczenia rozciggajace Sciegno udowe, miesien czworogtowy, pasmo biodrowo-piszczelowe i miesien brzuchaty, a nastepnie przez kolejne trzy
tygodnie ¢wiczenia wzmacniajace odwodziciele biodra i rotatory zewnetrzne. Obie grupy realizowaty trzy do czterech sesji tygodniowo przez
szes¢ tygodni. Poziom bolu, skala Kujala, kat Q, kat przodopochylenia i izokinetyczny nietypowy moment obrotowy dla odwodzicieli bioder,
rotatoréw zewnetrznych i prostownikéw kolan rejestrowano przed, po trzech tygodniach i po szesciu tygodniach ¢wiczen. Wyniki. 2x3 Mixed
Design MANOVA ujawnit, Ze po szesciu tygodniach ¢wiczen (p <0,05) nastgpito znaczne zmniejszenie poziomu odczuwanego bolu i poprawa na
skali Kujali w grupie (A) w poréwnaniu z grupg (B). Jednak nie byto znaczacej réznicy w zakresie kata Q, kata przodopochylenia i izokinetycznego
nietypowego momentu obrotowego odwodzicieli bioder, rotatoréw zewnetrznych i prostownikéw kolan miedzy badanymi grupami po szesciu
tygodniach ¢wiczen (p> 0,05). Wniosek. Rozpoczecie programu rehabilitacji od ¢wiczen wzmacniajacych biodra przed realizacja programu
¢wiczen wzmacniajacych kolana jest skuteczniejsze niz rozpoczecie programu ¢wiczen wzmacniajgcych kolana przed ¢wiczeniami
wzmacniajacymi biodra w celu zmniejszenia bélu i poprawy funkcji kolana u pacjentéw z PFPS. Wiedza ta moze pomdc fizjoterapeutom

W opracowaniu najbardziej skutecznych i wydajnych programoéw profilaktyki i rehabilitacji dla pacjentéw cierpigcych na PFPS.

Stowa kluczowe:
Zespot bolowy rzepkowo-udowy, biodro, kolano, ¢wiczenia wzmacniajgce, kat Q, kat przodopochylenia
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Introduction

Patellofemoral pain syndrome (PFPS) is a common complaint in
athletes and young active individuals owing to the high compres-
sive forces involved in their activities that overload the patellofe-
moral joint. It is more prevalent in female than in male with
reported incidence rates in physically active young adult greater
than 25% [1]. In addition, PFPS was known by such terms as an-
terior knee joint pain, patellofemoral compression syndrome, or
patellofemoral dysfunction [2].

Although the etiology of PFPS was not exactly understood, repe-
titive loading of patellofemoral joint causes damage in retropatel-
lar cartilage and subchondral bone [3]. Strength imbalance in
extensor mechanism results in patellofemoral pain by stimulating
nociceptive fibers in synovium and retinaculum [4]. Patellofemo-
ral joint reaction forces increased on conditions like running, jum-
ping, squatting, or ascending and descending stairs and impose
too much pressure on patellofemoral joint, therefore caused an in-
crease in the pain complaints in those patients with PFPS [3].

One of the most commonly accepted causes of PFPS is patellar
maltracking and subsequent imbalance of vastus medialis obliqus
(VMO) and vastus lateralis (VL). It was reported that patients
with PFPS demonstrated greater lateral patellar displacement and
tilt, and greater medial femoral rotation when compared with nor-
mal controls [5]. Other potential contributing factors are insuffi-
ciency of VMO and reduced the flexibility of the muscles and
elasticity of soft tissues around the knee joint. Moreover, some
theories for the origin of nontraumatic gradual onset of PFPS are:
1. neuromuscular imbalance of VMO and VL;

2. tightness of the lateral knee retinaculum, hamstrings, ilioti-
bial band, and gastrocnemius;

3. overpronation of the subtalar joint [6].

Patellofemoral pain syndrome is a challenging injury, as it has a mul-
tifactorial etiology. Therefore, factors related to the development of
PEPS can be divided into local factors, distal factors, and proximal
factors. Local factors focused on the contribution of the patellofemo-
ral joint mechanics and the surrounding tissues to PFPS [7]. Distal
factors focused on the contribution of the foot and ankle to patellofe-
moral malalignment and pain [8]. Proximal factors focused on the
contribution of the hip, pelvis and trunk to patellofemoral malalign-
ment and pain. Moreover, proximal factors including hip muscles
weakness have also been proposed to contribute to patellofemoral
malalignment and the development of PFPS [4].

Hip musculatures play an important role in controlling the
transverse and frontal planes of motions of the femur and the-
ir weakness can contribute to PFPS [9]. Strong evidence was
reported for a decrease in hip external rotators, abductors, and
extensors strengths and moderate evidence for a decrease in
hip flexors and internal rotators strengths, but no evidence for
a decrease in hip adductors strengths in patients with PFPS
compared with healthy controls [10].

Management of PFPS is varying and controversial. It is gene-
rally agreed that PFPS should be managed initially by conse-
rvative rather than surgical means. However, no single
intervention has been demonstrated to be the most effective
[2]. Conservative management is the first choice for treatment
of PFPS, which can include; patellar taping, strengthening of
knee extensors, flexibility exercises, electrotherapy, biofeed-
back, fitting of proper foot orthoses, and medications [11].
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When treating patients with PFPS who demonstrate lack of
control of hip adduction and internal rotation during weight-
bearing activities, one goal may be optimizing hip muscle
function to control these motions [9]. Rehabilitation programs
focusing on knee extensors strengthening exercises and the hip
flexors, abductors, and external rotators strengthening exerci-
ses were related to successful treatment as defined by at least
15% pain reduction on a pain visual analogue scale [12].
Program of isolated hip abductor and external rotator strengthening was effective
in improving pain and health status in females with PFPS compared with a no-
exercise control group. Therefore, the incorporation of hip strengthening exercises
should be considered when designing a rehabilitation program for females with
PFPS [13]. However, to the author's know ledge, there is no previous study com -
pared between the carry over effect of starting the hip abductors and external rota-
tors strengthening exercises before the knee strengthening and stretching
exercises versus starting the knee strengthening and stretching exercises before
the hip abductors and external rotators strengthening exercises in patients with
PFPS. Therefore, in the current study, the researchers decided to investigate the
carry over effect of starting the hip abductors and external rotators strengthening
exercises before the knee strengthening and stretching exercises versus starting
the knee strengthening and stretching exercises before the hip abductors and
external rotators strengthening exercises on pain level, Kujala questionnaire scale,
Q angle, anteversion angle, and isokinetic eccentric peak torques of hip abductors,
external rotators, and knee extensors in patients with PFPS.

Materials and methods

Subjects

Twenty-four patients with PFPS with their age ranged from 18
to 35 years were participated in the current study. At the begin-
ning, a brief orientation session about the nature of the study
and the treatment and evaluation procedures was accomplished
for all patients. They signed an informed consent to participate
voluntarily in this study. Then they randomly assigned into two
equal groups by a blinded and an independent research assistant
who opened sealed envelopes that contained a computer genera-
ted randomization card. Group (A): consisted of twelve patients
(10 females and 2 males) with mean + SD age, weight, and he-
ight of 23.33 + 5.39 years, 71.16 + 13.05 kg, and 164.75 +
4.5 cm respectively. They started their rehabilitation program
with open kinetic chain (OKC) hip strengthening exercises (hip
abductors and external rotators strengthening exercises) for
three weeks then all dependent variables were measured. This
was followed by OKC knee strengthening exercises (straight leg
raisings and terminal knee extension strengthening exercises)
and stretching exercises (hamstring, quadriceps, iliotibial band,
and gastrocnemius stretching exercises) for another three weeks
then measuring all dependent variables again.

Group (B): consisted of twelve patients (7 females and 5 ma-
les) with mean + SD age, weight, and of 23.16 + 6.33 years,
69.41 + 18.14 kg, and 164.66 + 7.27 cm respectively. They
started by OKC knee strengthening exercises (straight leg ra-
isings and terminal knee extension strengthening exercises)
and stretching exercises (hamstring, quadriceps, iliotibial
band, and gastrocnemius stretching exercises) for three weeks
then all dependent variables were measured. This was follo-
wed by OKC hip strengthening exercises (hip abductors and
external rotators strengthening exercises) for another three we-
eks then measuring all dependent variables again.
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All participants were referred from the same orthopedic sur-
geon who was informed of patient inclusion and exclusion
criteria. Patients were included if they had anterior or retropa-
tellar knee pain from at least 2 of the following activities:

. prolonged sitting;

. stair climbing;

. squatting;

. Tunning;

. kneeling;

. hopping/jumping [5].

Insidious onset of symptoms unrelated to a traumatic incident
and persistent for at least six weeks. Patients were excluded if
they had history of any of the following condition: meniscal or
other intra articular pathological conditions; cruciate or collateral
ligament involvement, patellar subluxation or dis location, pre-
vious surgery in the knee and hip joints, knee and hip joints oste-
oarthritis, fixed flat foot and a history of any conditions affects
muscle strength as diabetes mellitus or rheumatoid arthritis.

Of the initial 36 patients recruited over 10-month period, two were
excluded due to fixed flat foot and two refused to participate in the
study for work reasons, four participants were evaluated before
intervention and took treatment then unable to come for evalu-
ation after treatment due to political reason and four participants
were evaluated before intervention but did not receive any treat-
ment immediately after evaluation due to their work reason so we
decide to exclude them. Therefore, only twenty-four were inclu-
ded in this study and analyzed in our statistical test. We estimated
our sample size depending on the work of Khayambashi et al [13]
who assessed twenty-eight participants and demonstrated that
program of isolated hip abductor and external rotator strengthe-
ning was effective in improving pain and health status in females
with PFPS compared with a no-exercise control group.

AN AW~

Study design

The study was designed as a prospective randomized clinical
trial and patients were assigned to either group A or group B
randomly by a blinded and independent research assistant who
open sealed envelopes that contained a computer generated
randomization card. Randomization was used to prevent bias.

Outcome measures

Before treatment, after three weeks, and six weeks of inte-
rvention, pain level were recorded using a 10-cm visual ana-
logue scale (VAS). The 10-cm VAS ranged from zero as "no
pain" to 10 as "the worst pain possible ". The VAS comprised
of a 10-cm horizontal or vertical line, a mark on the line was
made by the patient to indicate the intensity of pain. The par-
ticipants were asked to rate their response based on the avera-
ge pain in the knee joint during the previous week. The
procedure is valid, reliable and responsive in assessing the
outcome in persons with PFPS [14].

The participants function status was assessed using Kujala qu-
estionnaire for patellofemoral joint pain [14]. It is a 13- items
knee specific self-report questionnaire, it documents response
to s ix activities thought to be associated specifically with ante-
rior knee pain syndrome (walking, running, jumping, stair clim-
bing, squatting, and sitting for prolonged periods with knees
bent). In addition, it documents symptoms such as limping, ina-
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bility to bear weight through the involved limb, swelling, abnor-
mal patellar movement, muscle atrophy, pain, and limitation of
knee flexion. The maximum total score of this assessment tool is
100, with higher scores indicating greater levels of knee function
and lower levels of pain. This scale shows high test-retest reliabi-
lity, moderate responsiveness, and adequate validity [14].

The Q angle was measured by the same physical therapist, whi-
le the subject was in a weight-bearing position with feet in neu-
tral position and quadriceps relaxes during measurement. The Q
angle was measured by placing the goniometer axis at the center
of the patella, with the stationary arm aligned to the anterior su-
perior iliac spine and the movable arm aligned to the tibial tube-
rosity [15]. This method of assessing Q angle, however with the
use of universal goniometer, has been reported to have an ICC
of 0.89 to 0.98 for intratester reliability [16].

As described by Ruwe et al [17], femoral anteversion angle
(FAA) is assessed while the patient lying prone, the examiner
stood on the contra lateral side: the left hand was used to pal-
pate the greater trochanter while the right hand internally rota-
tes the hip, with the patient’s knee flexed to 90 degrees. At the
point of maximum trochanteric prominence, the femoral neck
was horizontal. The angle subtended between the tibia and the
true vertical, represents the FAA. The FAA was measured with
a goniometer. This method with the use of standard goniome-
ter has been reported to have an interclass correlation co-effi-
cient (ICC) of 0.77 to 0.97 for intratester reliability [16].

All patients were assessed before, after three weeks, and after
six weeks of exercises for their eccentric peak torques of the hip
abductors, external rotators, and knee extensors for both tested
groups. They were assessed using an isokinetic dynamometer
(Biodex Medical Systems 3). All strength testing was performed
with a concentric/eccentric mode of muscle contraction at an
angular velocity of 60°sec for hip abductors and external rota-
tors and at an angular velocity of 90°sec for knee extensors. Be-
fore the isokinetic testing, calibration of the dynamometer was
carried out and the participants were provided with detailed in-
structions for the isokinetic strength testing procedures.

Hip abductors strength test

The positions of the seat and the dynamometer were adjusted
for testing of hip abductors; dynamometer orientation 0°, dy-
namometer tilt 0°, seat orientation 0°, and seatback tilt fully
reclined. The attachment of the hip (of the involved side) was
attached to the dynamometer (Biodex system 3 pro manual).
The participants laid in side lying position on the reclined cha-
ir of the apparatus with his back facing the dynamometer, the
tested leg was the upward one, and the thigh of the non tested
leg and trunk was stabilized by straps. The axis of rotation of
the dynamometer was aligned superior and medial to greater
trochanter of the tested leg. The seat height and position were
adjusted for accurate alignment. The thigh pad was connected
to the hip attachment and its length was adjusted to be proxi-
mal to the patient’s lateral femoral condyle then the thigh pad
was secured by its strap. The dynamometer ROM was set from
30° hip abduction (starting position) to 0° (neutral position).
After two trial repetitions, the test was conducted. Verbal en-
couragement was given during the testing procedures to maxi-
mize the patient's voluntary effort.
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Hip external rotators strength test

The positions of the seat and the dynamometer were adjusted
for testing of hip external rotators; dynamometer orientation
0°, dynamometer tilt 0°, seat orientation 90°, and seatback tilt
110° posteriorly. The attachment of the hip (of the involved s
ide) was attached to the dynamometer. The participant sat on
the chair of the apparatus with the knee joint flexed at 90°.
The axis of rotation of the dynamometer was aligned with the
longitudinal axis of the femur. The seat height and position
were adjusted for accurate alignment. The calf pad was con-
nected to the hip attachment and its height was adjusted to be
proximal to the patient’s lateral malleolus by approximately
five cm then the calf pad was secured by its strap. Shoulder
and thigh stabilization straps were fastened. The dynamome-
ter ROM was set from 30° external rotation (starting position)
to 0° (neutral position). After two trial repetitions, the test was
conducted. Verbal encouragement was given during the te-
sting procedures to maximize the patient's voluntary effort.

Knee extensors strength test

The dynamometer orientation was adjusted according to the
standard instructions for knee testing so that the dynamome-
ter head and chair were rotated to 90°. Then the knee attach-
ment was secured on the dynamometer head. Each participant
sat on the chair with the back rest inclination was set at 110°
posteriorly. Shoulder and waist straps were secured for stabi-
lization and prevention of trunk motion. With the tested knee
positioned at 90° flexion, the axis of rotation of the dynamo-
meter was aligned with the axis of rotation of the knee which
is located at the posterior aspect of the lateral femoral condy-
le. A gap of three cm were left between the popliteal fossa
and the seat cushion to permit free knee flexion. The calf pad
was connected to the knee attachment and its height was ad-
justed to be placed four cm proximal to the medial malleolus
and secured with the padded shin strap. The subject was
asked to grasp the dynamometer seat handles with both
hands.

The dynamometer ROM was set from full knee extension
(starting position) to 90° knee flexion. This ROM was selec-
ted to include the ROM where most functional knee activities
occur such as sitting, standing, and walking. In addition, pa-
tients with anterior knee pain should perform isokinetic ec-
centric contraction of the knee extensors at an angular
velocity 90%sec. This will avoid high compressive forces on
the articular surfaces of the knee joint when using angular ve-
locities below 90°/sec. Therefore, the researchers selected this
angular velocity. After two trial repetitions, the test was con-
ducted. Verbal encouragement was given during the testing
procedures to maximize the patient's voluntary effort.

Treatment procedures

All patients of the two tested groups received three to four
sessions per week, for six weeks. Group (A) received OKC
hip strengthening exercises program for three weeks followed
by knee exercises program for another three weeks. Group
(B) received knee exercises program for three weeks follo-
wed by OKC hip strengthening exercises program for another
three weeks. Each strengthening exercise for both tested gro-
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ups was performed for three sets. Each set was consisted of ten
repetitions with a rest period of three seconds between the re-
petitions and a rest period of one minute after completing each
set. Each patient was trained at 60% of ten-repetition maxi-
mum (the amount of weight that was lifted concentrically and
lowered eccentrically through available range of motion exac-
tly ten times). For determination of the ten-repetition maxi-
mum, the therapist selected a specific amount of resistance and
document how many repetitions can be completed through the
full range before the muscle begin to fatigue. A new ten-repeti-
tion maximum was reevaluated at the end of each week of
strengthening exercises [18].

Regarding OKC hip strengthening exercises program, the
exercise program included hip abductors and external rotators
strengthening exercises. For hip abductors strengthening exer-
cise, the patient was in side lying position on the uninvolved
extremity. The knee of the uninvolved extremity was flexed,
while the knee of the involved one was extended. The therapist
stood behind the patient and wrapped a sandbag just proximal
to the lateral malleolus. While the therapist was stabilizing the
pelvis, the patient asked to raise his limb against gravity in ab-
duction, hold for six seconds, then lowering his limb slowly
with gravity through another six seconds, and relax [19].

For hip external rotators strengthening exercise, the patient
was sitting at the edge of the bed while the hip and knee joints
flexed to 90 degrees. The therapist stood beside the patient and
wrapped a sandbag just proximal to the lateral malleolus. Whi-
le the therapist was stabilizing the thigh, the patient asked to
rotate his involved leg toward the uninvolved one, hold for six
seconds, then return to the starting position slowly through
another six seconds, and relax [19].

Regarding knee exercises program, the exercise program inc-
luded OKC knee extensors strengthening exercises and stret-
ching exercises. The OKC knee extensors strengthening
exercises included straight leg raisings exercise and terminal
knee extension exercise. Stretching exercises included stret-
ching exercises for quadriceps, hamstring, iliotibial band and
gastrocnemius.

The first knee strengthening exercise was straight leg raisings
exercise. In this exercise, the patient was in supine lying posi-
tion with the involved knee in full extension and the uninvo-
Ived knee in 90 degrees of flexion. A Sandbag was wrapped
just proximal to the lateral malleolus and the patient asked to
contract the quadriceps and raise the involved limb against
gravity to the level of uninvolved knee, hold for six seconds,
then return to the starting position slowly with gravity through
another six seconds, and relax [20].

The second knee strengthening exercise was terminal knee
extension exercise (short arc knee extension from 15° of knee
flexion to full knee extension). In this exercise, the patient was
in supine lying position with fully extended knees. A rolled up
towel was placed under the involved knee and a sandbag was
wrapped just proximal to the lateral malleolus. The patient was
asked to raise the involved foot away from the bed by exten-
ding the knee as far as possible (still supported by the rolled
up towel), hold for six seconds, then return to the starting po-
sition slowly with gravity through another six seconds, and re-
lax [20].
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For hamstring stretching exercise, the patient was in supine
lying position, with full-extended knees. The uninvolved
extremity stabilized on the bed by a belt around the anterior
aspect of the thigh or by the therapist's hand. The therapist ra-
ised the involved extremity while maintaining full knee
extension until the stretch felt in the back of the thigh. The
stretched position maintained for 30 seconds then relaxed.
Hamstring stretching exercise performed for three times repe-
tition with a rest period of ten seconds between the repeti-
tions [18]. For quadriceps stretching exercise, the patient was
in side lying position on the uninvolved extremity. The thera-
pist stood behind the patient and grasped the involved flexed
knee by one hand, while the other hand stabilized the pelvis.
The therapist pulled the involved limb backward until the
stretch felt in the anterior aspect of the thigh. The stretched
position maintained for 30 seconds then relaxed. Quadriceps
stretching exercise performed for three times repetition with
a rest period of ten seconds between the repetitions [18].

For iliotibial band stretching exercise, the patient assumed the
previous position. The therapist stood behind the patient and
stabilized the pelvis by one hand, while the other hand adducts
the upper-most involved limb cross the other uninvolved limb
until the stretch felt in the lateral aspect of the thigh. The stret-
ched position maintained for 30 seconds then relaxed. Iliotibial
band stretching exercise performed for three times repetition
with a rest period of ten seconds between the repetitions [18].
For gastrocnemius stretching exercise, the patient was in supi-
ne lying position, with full-extended knees. The therapist stood
beside the involved limb and cupped the heel by one hand,
while the other hand fixed the leg on the bed. The therapist
push the foot by his forearm toward the involved leg until the
stretch felt in the posterior aspect of the leg. The stretched po-
sition maintained for 30 seconds then relaxed. Gastrocnemius
stretching exercise performed for three times repetition with
a rest period of ten seconds between the repetitions [18].

Statistical analysis

All statistical measures were performed using the Statistical
Package for Social Science (SPSS) program version 18 for
windows. Prior to final analysis, data were screened for nor-
mality assumption, and presence of extreme scores. This
exploration was done as a pre -requisite for parametric calcu-
lation of the analysis of difference and analysis of relationship
measures. To determine similarity between the groups at base
line, subject age, height, BMI and body weight were compared
using independent t tests.

2x3 Mixed Design MANOVA was conducted to compare
PT (Nm) values of the hip abductor s, external rotators,
and knee extensors, Q angle, femoral anteversion angle
(FAA), pain visual analogue scale (VAS), and anterior
knee pain scale (AKPS) at different training periods for
group (A) and group (B). In addition, it was conducted to
compare between group (A) and group (B) for the tested
dependent variables at different training periods. This de-
sign involved two independent variables. The first one was
the (tested groups); between subject factor which had two
levels (Group A and Group B). The second one was the
(training periods); within subject factor which had three
levels (pre, post three weeks, and post six weeks). In addi-
tion, this test involved seven tested dependent variables
(eccentric PT of hip abductors, external rotators, and knee
extensors, VAS score, AKPS score, Q angle, and FAA).
Accordingly, 2x3 Mixed design MANOVA was used to
compare the tested variables of interest at different tested
groups and training periods. The alpha level was set at
0.05.

Results
There were no statistically significant differences (P > 0.05)

between subjects in both tested groups concerning age, weight,
height, and BMI (Table 1).

Table 1. Descriptive statistics and unpaired t-tests for the mean age, weight, height, and BMI of the patients with
patellofemoral pa in syndrome for both groups

Age (years) Weight (kg) Height (cm) BMI (kg/m?)
Group (A) 23.33+5.39 71.16 + 13.05 164.75 + 4.5 2621 £4.71
Group (B) 23.16 £ 6.33 69.41 + 18.14 164.66 + 7.27 252462
t-value 0.186 0.391 0.034 0.446
p-value 0.854 0.699 0.973 0.660

Statistical analysis revealed that there were significant within
subject effect (F = 12.741, p = 0.000) and tested groups*tra-
ining periods effect (F = 3.135, p = 0.045) but there was no
significant between subject effect (F = 0.623, p = 0.73). The
descriptive statistics showed increasing in the mean PT valu-
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es of hip abductors and external rotators, knee extensors, and
in AKPS score in both groups at 3 and 6 weeks post tests.
Moreover, there were a decreasing in the Q angle, FAA, and
level of pain in both groups 3 and 6 weeks post tests (Table 2
and 3).
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Table 2. Descriptive statistics for the isokinetic eccentric peak torque (PT) values (Nm) of the hip abductors, external rotators and knee
extensors for both tested groups at different training periods.

Isokinetic PT Group A Group B
(Nm) Post 3 weeks Post 6 weeks Pre Post 3 weeks Post 6 weeks
Hip abductors PT (Nm) 44.08 +13.96 61.16 +£19.9 63.5+23.99 4991 + 18.25 64.25+21.8 76.33 +30.33
Hip external rotators PT (Nm) 25+5.18 2991 +4.9 32.58 £ 8.08 31.08+11.88 32+10.19 34.08 £ 9.66
Knee extensors PT (Nm) 39.41+6.9 4925+ 18.31 55.25+29.21 4275+ 13.32 45.08 £9.92 61.16 +32.92

Table 3. Descriptive statistics for the Q angle, femoral anteversion angle (FAA), visual analoge scale (VAS) and anterior
knee pain scale (AKPS) for both tested groups at different training periods

Dependent Group A Group B
variables Post 3 weeks Post 6 weeks Post 3 weeks Post 6 weeks
Q angle 20.64 +3.726 15.29 + 1.68 15.2+1.43 20.11 +£4.57 18.1 £3.98 15.13 +£2.09
FAA 18.33 £5.04 145+3 144 +2.7 19.35+£2.96 17.57 £2.65 13.97 +1.13
VAS 6.5+1.97 3.83+2.03 0.633 £0.88 6.87 £1.38 341 +1.72 22+1.69
AKPS 69.83 £9.85 84.16 +7.75 94.75 £5.27 68.16 +13.8 82.41 +£10.58  86.41 +10.58

Multiple pairwise comparison tests (Post hoc tests) revealed
that there were significant increase in the mean values of the
hip abductors’ PT between (pre versus post 3 weeks and pre
versus post 6 weeks) (p < 0.05) and insignificant differences
between (post 3 weeks versus post 6 weeks) (p>0.05) in gro-
up (A). In addition, there were significant increase in the mean
values of the hip abductors’ PT among the training periods (pre
versus post 3 weeks, pre versus post 6 weeks and post 3 weeks
versus post 6 weeks) (p < 0.05) in group (B) (Table 4).

In addition, there were significant increases in the mean values
of the hip external rotators' PT between (pre versus post 6 we-
eks) (p < 0.05) and insignificant differences between (pre ver-

sus post 3 weeks and post 3 weeks versus post 6 weeks) (p > 0.05)
at group (A). Also, there were no significant differences in the
mean values of the hip external rotators’ PT among the tra-
ining periods (p > 0.05) at group (B). Moreover, there were
no significant differences in the mean values of the knee
extensors’ PT among the training periods in both tested gro-
ups (p > 0.05) (Table 4). Regarding between subject effects,
multiple pairwise comparison tests (Post hoc tests) revealed
that there were no significant differences in the mean values of
the hip abductors’ and external rotators’ and knee extensors’
PT between the two tested groups at all levels of training pe-
riods (p > 0.05) (Table 4).

Table 4. Multiple pairwise comparison tests (Post hoc tests) for hip abductors, external rotators, and knee extensors
peak torques (PT) strength at different training periods for both tested groups

Group A

Hip

abductors rotators

Pre Vs. post 3 weeks 0.013%* 0.165
Pre Vs. post 6 weeks 0.007* 0.004*
Post 3 weeks Vs. post 6 weeks 1.00 0.267

Pre

Hip Hip Knee
abductors external
rotators

Group AVs. B

P- value 0.389 0.118 0.450

*Significant at alpha level < 0.05
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Hip external

Hip
extensors abductors external

0.722

Group B
Knee Hip Hip external Knee
extensors abductors rotators extensors
0.12 0.042* 1.00 1.00
0.178 0.000* 0.475 0.091
1.00 0.011* 0.530 0.07
Post 3 weeks Post 6 weeks
Hip Knee Hip Hip Knee
extensors abductors external extensors
rotators rotators
0.530 0.496 0.263 0.713 0.646
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Multiple pairwise comparison tests (Post hoc tests) revealed
that there were significant reduction in the mean values of the Q
angle between (pre versus post 3 weeks and pre versus post 6
weeks) (p < 0.05) and insignificant differences between (post 3
weeks versus post 6 weeks) (p > 0.05) in group (A). In addition,
there were significant reduction in the mean values of the Q an-
gle among the training periods (p < 0.05) in group (B). More-
over, there were significant reduction in the mean values of the
FAA between (pre versus post 3 weeks and pre versus post 6
weeks) (p < 0.05) and insignificant differences between (post 3
weeks versus post 6 weeks) (p > 0.05) in group (A). In addition,
there were significant reduction in the mean values of the FAA
between (pre versus post 6 weeks and post 3 weeks versus post
6 weeks) (p < 0.05) and insignificant differences between (pre
versus post 3 weeks) (p > 0.05) in group (B).

Additionally, there were significant reduction in the mean valu-
es of the VAS scores among the training periods (p < 0.05) in
group (A). As well, there were significant reduction in the me-
an values of the VAS scores between (pre versus post 3 weeks

and pre versus post 6 weeks) (p < 0.05) and insignificant
differences between (post 3 weeks versus post 6 weeks)
(p > 0.05) in group (B). Furthermore, there were significant
increase in the mean values of the AKPS scores among the
training periods (p < 0.05) in group (A). Also, there were si-
gnificant increase in the mean values of the AKPS scores be-
tween (pre versus post 3 weeks and pre versus post 6 weeks)
(p <0.05) and insignificant differences between (post 3 weeks
versus post 6 weeks) in group (B) (p > 0.05) (Table 5).
Regarding between subject effects multiple pairwise compari-
sons tests (Post hoc tests) revealed that the mean values of the
Q angle and FAA declined significantly in group (A) at post 3
weeks of exercises compared with group (B) (p < 0.05). In ad-
dition, the mean values of the VAS scores declined significan-
tly in the group (A) at post 6 weeks of exercises compared
with group (B) (p < 0.05) and the mean values of the AKPS
scores improved significantly in the group (A) at post 6
weeks of exercises compared with the group (B) (p < 0.05)
(Table 5).

Table 5. Multiple pairwise comparison tests (Post hoc tests) for Q angle, femoral anteversion angle (FAA), visual analoge
scale (VAS) and anterior knee pain scale (AKPS) at different training periods for both tested groups

Group A
Q angle FAA VAS
Pre Vs. post 3 weeks 0.000* 0.000* 0.000%*
Pre Vs. post 6 weeks 0.000%* 0.000%* 0.000%*
Post 3 weeks Vs. post 6 1.00 1.00 0.000*

Pre
VAS

GroupAVs.B Qangle FAA

P- value 0.76 0.55 0.59 0.73  0.03*

*Significant at alpha level < 0.05

Discussion

The findings of the current study revealed that there was a signi-
ficant improvement of knee pain and functional status in favor of
group (A) compared with group (B) by the end of 6 weeks of the
study. In addition, there was a significant reduction of Q angle
and anteversion angle in favor of group (A) compared with gro-
up (B) by the end of 3 weeks of the study. While, there were no
significant differences in isokinetic eccentric peak torques for
hip abductors, external rotators, and knee extensors between the
two tested groups either by the end of 3 weeks or by the end of 6
weeks of the study.

It was reported that weakness of the hip musculature could lead
to increase femoral adduction, medial rotation, anteversion an-
gle, and Q angle during dynamic weight bearing activities,
which would increase the lateral patellofemoral joint vector, le-
ading to patellar facet overload [21]. The findings of the present
study support the growing body of literatures, which suggest
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AKPS Q angle

0.01*

Group B
AKPS Q angle FAA VAS AKPS
0.000* 0.015%* 0.05 0.000* 0.000*
0.000%* 0.000* 0.000* 0.000%* 0.000%*
0.000%* 0.000* 0.000* 0.132 0.258

Post 6 weeks
FAA VAS

Post 3 weeks

FAA VAS AKPS Qangle AKPS

0.59 0.64 0.91 0.61 0.00* 0.02*

that hip strengthening exercises may be a viable intervention for
PFPS. An explanation to this finding is that, proximal lower
extremity strength is believed to be vital for control of hip joint
position and the resultant alignment of the distal segments [22].
During athletic performance, the hip musculature provides a pro-
tective mechanism through its influence on lower extremity ali-
gnment. For example, weakness of the illiopsoas and the posterior
fibers of the gluteus medius may place the femur in a more me-
dially rotated position, allowing for abnormal movement of the
patella within the trochlear groove and increasing susceptibility to
PFPS [23].

The findings of this study showed that patients with PFPS who
received hip abductors and external rotators strengthening exerci-
ses program had significant lower Q angle and anteversion angle
compared with patients who received knee exercises program by
the end of 3 weeks of the study. These finding were supported by
several authors [12, 24, 25] who recommended addition of hip
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abductors and lateral rotators strengthening exercises to the reha-
bilitation program for patients with PFPS. The importance of hip
abductors and lateral rotators strengthening in the treatment of
PFPS is based on several studies that have demonstrated weakness
of the hip abductors and lateral rotators in patients with PFPS [9].
The current study reported a decrease in pain and improvement in
knee function in both tested groups. This finding is somehow simi-
lar to the findings of a study conducted by Razeghi et al [12] who
found that the maximum improvement of pain and functional acti-
vities occurs in participants, who received the hip strengthening
exercise in addition to traditional exercise program. Also, Khayam-
bashi et al., [13] examined the effectiveness of isolated hip abduc-
tors and external rotators strengthening exercises on pain, health
status, and hip strength in females with PFPS. Twenty-eight fema-
les with PFPS were sequentially assigned to an exercise group (n =
14) or a no-exercise control group (n = 14). The exercise group
completed bilateral hip abductors and external rotators strengthe-
ning exercises three times per week for eight weeks. Pain (visual
analog scale), health status, and hip strength (handheld dynamome-
ter) were assessed at baseline and post intervention. Pain and health
status were also evaluated at six months post intervention in the
exercise group. The authors revealed that there was significant gro-
up by time interactions for each variable of interest. Post hoc te-
sting revealed that pain, health status, and bilateral hip strength
improved in the exercise group following the eight-week interven-
tion but did not change in the control group. Improvements in pain
and health status were sustained at six-month follow-up in the
exercise group. The authors concluded that a program of isolated
hip abductor and external rotator strengthening was effective in im-
proving pain and health status in females with PFPS compared
with a no-exercise control group. The incorporation of hip streng-
thening exercises should be considered when designing a rehabili-
tation program for females with PFPS.

In addition, Dolak et al [26] confirm the results of present study as
they reported that the patients who started with hip strengthening
reported an earlier and more significant drop in knee pain after only
four weeks of rehabilitation, while the patients who initially perfor-
med quadriceps strengthening required eight weeks of rehabilitation
to achieve a similar decrease in pain. Therefore, both rehabilitation
approaches led to improvements in self-reported function, pain, and
hip strength, but treatment of PFPS, targeting hip strengthening ini-
tially may be more efficient, allowing for muscle training while re-
ducing exacerbation of patellofemoral symptoms.

Additionally, Khayambashi et al [27] evaluated the efficacy of po-
sterolateral hip muscle strengthening versus quadriceps strengthe-
ning in reducing pain and improving health status in patients with
PFPS. Patients were alternately assigned to a posterolateral hip
muscle strengthening group (9 men and 9 women) or a quadriceps
strengthening group (9 men and 9 women). The posterolateral hip
muscle strengthening group performed hip abductors and external
rotators strengthening exercises, whereas the quadriceps streng-
thening group performed quadriceps strengthening exercises (three
times per week for eight weeks). Pain VAS and health status were
assessed at baseline, post intervention, and six months follow-up.
The authors revealed that there were significant improvements in
VAS and health status in both groups from baseline to post inte-
rvention and baseline to six months follow-up. Improvements in
VAS and health status in the posterolateral hip exercise group were
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superior to those in the quadriceps exercise group post intervention
and at six months follow-up. The authors concluded that although
both intervention programs resulted in decreased pain and impro-
ved function in persons with PFPS, outcomes in the posterolateral
hip exercise group were superior to the quadriceps exercise group.
The superior outcomes obtained in the posterolateral hip exercise
group were maintained six months post intervention.

Moreover, in the study conducted by Nakagawa et al [24] the re-
sults of the pain assessment were obtained using visual analogue
scale. They found that the intervention group that received six we-
eks of hip abductors and external rotators strengthening exercises in
addition to quadriceps strengthening exercises showed a significant
improvement in pain compared with the control group that received
six weeks of quadriceps strengthening exercises alone. The findings
of the previous study are also supported by many researchers. Tyler
et al [5] findings confirmed those of Mascal et al [28] who said that
for more improvement of pain and function activities of patients
with PFPS should adding strengthening exercise to hip abductor,
lateral rotator muscles to traditional exercise program. Another si-
milar study supported this effect, like of this of Earl & Hoch [29].
On the other hand Fukuda et al [25] found no significant difference
in functional activities improvement between the patients received
strength exercise for hip muscles in addition to traditional exercise
program and patients received traditional exercise program only,
however there was significant improvement in pain.

Mascal et al [28] reported pain symptom and function improve-
ment after 14 weeks of treatment associated with increases in the
gluteus medius and gluteus maximus isometric muscle force pro-
duction and improved motor control of hip motion during functio-
nal weight-bearing activities. Based on the findings of Mascal et al
[28] it is reasonable to suggest that improvements in hip abduction
and external rotation strength, which ranged from 32% to 56%, mi-
ght have resulted in changes in hip kinematics during functional ac-
tivities. Given that excessive hip adduction and internal rotation
have been postulated to adversely affect patellofemoral joint kine-
matics and kinetics. The changes in hip muscle performance might
have resulted in a decrease in patellofemoral joint loading and, the-
refore, pain. However, care must be taken in attributing changes in
patellofemoral symptoms to improved hip kinematics after streng-
thening in isolation, as it is suggested that changes in hip kinema-
tics may be more related to skill acquisition (skilled practice) as
opposed to improvements in hip strength [30].

In the current study, the intervention protocol (starting with hip
strengthening exercises before knee exercises program) was more
efficient than the intervention protocol (starting with knee exercises
program before hip strengthening exercises). As it was able to im-
prove pain symptoms during functional activities within a short pe-
riod of time and this was the most important clinical finding to the
patients. Therefore, the additional time spent on the hip abductors
and external rotators strengthening exercises in favor of group (A)
by the end of 6 weeks of the study, besides the resultant reduction of
Q angle and anteversion angle in favor of group (A) compared with
group (B) by the end of 3 weeks of the study was a worthwhile ap-
proach in management of PFPS.

Furthermore, after six weeks of exercises, pain symptoms and func-
tional activities improved significantly in group (A) compared with
group (B) with statistically increasing in the eccentric hip abductors
and external rotators torques in group (A). However, there was no si-
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gnificant difference in the eccentric hip abductors, external rotators,
and knee extensors peak torques in group (A) compared with group
(B). While the current study did not show pain symptoms and func-
tional improvements to be associated with a statistical significant
increase in eccentric hip and knee muscles peak torques, the resear-
cher suggest two possible reasons for this finding. First, statistical
significance in hip and knee muscles peak torques may not be atta-
ined because of the small sample size of the current study. Second,
the better motor control of hip motion during the functional activi-
ties in favor of group (A) compared with group (B). One should al-
so consider that a lack of statistically significant difference may not
always mean a lack of clinical significance.

There are several limitations of our study. First, small sample size
may limited generalization but we recruited 12 patients in each gro-
up based on previously published data [13] to detect difference in
pain and functional scale with power analysis 80 % and at alpha le-
vel of 0.05. Second, we did not assess the long term effect of (star-
ting with hip strengthening exercises before knee exercises
program) and (starting with knee exercises program before hip
strengthening exercises) on (eccentric peak torques of hip abduc-
tors, external rotators, and knee extensors, VAS score, AKPS score,
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Q angle, and anteversion angle). Third limitation was the absence of
control group of patients with PFPS who received no treatment as
the author did not want to leave the patients untreated through the
long period of the study. Further research should include a greater
sample size and a follow up period.

Conclusion

Starting rehabilitation program with hip strengthening exercises be-
fore knee exercises program is more effective than starting with
knee exercises program before hip strengthening exercises in redu-
cing pain and improving knee function in patients with PFPS. Con-
sequently, this may help physiotherapists in designing the most
effective and efficient prevention and rehabilitation programs for
patients suffering from PFPS.
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