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zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
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zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:

O |

bardomed 721121314 biuro@bardomed.pl www.bardomed.pl



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 — odszkodowanie w przypadku fizycznej agresji pacjenta
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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 krwi 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.

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

o efekt przeciwzwioknieniowy

 usuwanie toksyn

® przyspieszanie procesow
regeneracyjnych
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CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
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-3 lata gwarangji i niskg cene!
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- 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?
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Made in Japan
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Wiedza Edukacja Rozwdj uropejski Fundusz spoteczny

www.mapadotacji.gov.pl

CENTRUM REHABILITACYJNO-SZKOLENIOWE KINEZIO
realizuje projekt dofinansowany z Funduszy Europejskich
”Nowe Kompetencje Zawodowe dla Fizjoterapeutow”

Celem projektu jest rozwoj kompetencji zawodowych 736 fizjoterapeutow (414K, 322M)
w obszarze istotnym dla zaspokojenia potrzeb epidemiologiczno-demograficznych,
jakim jest obszar chordb ukladu kostno-stawowo-mig¢sniowego.

Dofinansowanie projektu z UE: 803 725,00 PLN

Okres realizacji projektu: 01.11.2017 — 31.12.2019

Projekt skierowany jest do fizjoterapeutow z wojewddztwa mazowieckiego,
tédzkiego, swietokrzyskiego, lubelskiego i podlaskiego, zatrudnionych w publicznym
systemie ochrony zdrowia, podmiocie leczniczym posiadajgcym kontrakt z OW NFZ

Informacje dotyczace realizowanych tematow szkolen
www.fizjoterapia-warszawa.pl

info.mariusz.zielinski@gmail.com

tel. +48 515 273 922
Fundusze . .
Europejskie i U,nl:,i E;' roS!Jegska -
Wiedza Edukacja Rozwadj uropejskiFundusz spoteczny
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ZEL CHLODZACY POLAR FROST

jest specjalnie opracowany tak, aby.zapewni¢ tagodzaca ulge w przypadku

wystgpienia urazow tkanek miekkich, urazéw wywotanych obcigzeniem, napiec
miesniowych, stanu zapalnego oraz sztywnosci. Zapewnia dtugg redukcje (5-6°C)
temperatury skory, przez 2-4 godzifny, bez ryzyka wystgpienia reakcji alergicz-
nych oraz odmrozenia. Oferujeamozliwosc¢ skorzystania z funkcji korzysci zimna
tak dtugo, jak jest to konieczne.

oy
Zel stuzy do leczenia béli stawoéw,
tagodzi napiecie oraz stres. Stosowany
jest rowniez przy aktywnosci fizycznej

- wstepne rozgrzanie miesni i sciegien
: . POLAR
chroni przed urazami. HEAT

T

A ©

IZOLUJE
ZWIEKSZA
REDUKUJE

ZMNIEJSZA

ZAPOBIEGA

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

- nadwyrezenia - skrécenia : ztamania - obcigzone i napiete miesnie -
- przewlekte bdle szyi, ramion oraz dolnego odcinka kregostupa -

- obolatosc¢ - dolegliwosci miesniowe zwigzane z wykonywang pracg -
- mrowienia - skurcze rwa kulszowa - siniaki - artretyzm - bol zwigzany
z zapaleniem stawow - artroza - zapalenie torebki stawowej -

- zapalenie sciegna - tokiec tenisisty i golfisty « lumbago -

Zastosowania profesjonalne:

- masaz i techniki manualne - zabiegi ultradzwikami i elektroterapig - regeneracja i relaksacja
napietych miesni - pooperacyjne stososowanie w leczeniu obrzekow, stanéw zapalnych oraz bodlu -

32 4010 350 biuro@polarfrost.pl www.polarfrost.pl
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Impact of Supervised Active Rehabilitation Program on
Functional Activity in Patients with Post Burn Lower Limb

Wptyw nadzorowanego programu aktywnej rehabilitacji na aktywno$¢ funkcjonalng pacjentow
Z poparzeniami koriczyn dolnych

Nancy Hassan Aboelnour!(AB.C.D.EF) ' Mahmoud Ewidea?.D.EF) Rafik Radwan3(A.B.C.D.EF)

‘Department of Physical Therapy for Surgery and Burn, Faculty of Physical Therapy, Cairo University, Egypt
2Department of Basic science, Faculty of Physical Therapy, Kafrelshiekh University, Kafrelshiekh, Egypt
3Department of Biomechanics, Faculty of Physical Therapy, Cairo University, Egypt

Abstract

Objective. To determine whether active rehabilitation program including both isokinetic and aerobic exercises in
lower limb after burn is effective or not? Method. Forty patients with lower limb burn were randomly divided into
two equal groups, Group A (active rehabilitation group): received guidelines protocol (range of motion exercise,
massage, splinting, stretching) plus active rehabilitation program consisted of combined isokinetic and aerobic
exercises, while Group B (control group): received guidelines protocol and aerobic exercises. Treatment program
was applied for 12 weeks (3 sessions/week). Evaluation methods included Biodex isokinetic dynamometer (BID)
for obtaining peak torque (PT) of quadriceps and hamstring strength assessment and Lower Extremity
Functional scale (LEFS) for functional activity assessment of lower limb. All measures were gathered before the
start of the study, and after termination of the trial (after 12 weeks).

Results. An increase in PT of quadriceps and hamstring was reported in both groups at the end of the trial,
32.69% and 25.7% respectively in group A, while 14.19% and 10.22% respectively in group B. The difference
between both groups was statistically significant (p < 0.05). Also, there was a statistical improvement in LEFS
score in group A compared with that of group B (p < 0.05), as the percent of improvement in group A and B was
72.9% and 38.91% respectively. Conclusion. Higher statistical results were achieved with active rehabilitation
program illustrating the prominent effects of isokinetic exercises in lower limb burn in the term of improving leg
muscles strength and functional activity.

Key words:
Burn, Isokinetic exercise, Aerobic exercise, Biodex isokinetic dynamometer (BID), and Lower Extremity
Functional scale (LEFS)

Streszczenie

Cel. Ustalenie, czy aktywny program rehabilitacji obejmujgcy ¢wiczenia izokinetyczne i aerobowe koniczyn
dolnych po oparzeniu jest skuteczny. Metoda. Czterdziestu pacjentéw z oparzeniem konczyn dolnych losowo
podzielono na dwie réwne grupy: grupa A (grupa aktywnej rehabilitacji): protokot wytycznych (zakres ¢wiczen
ruchowych, masazu, unieruchomienie za pomoca szyny, rozciggania) oraz program aktywnej rehabilitacji
sktadajacy sie z ¢wiczen izokinetycznych i aerobowych; grupa B (grupa kontrolna): protokét wytycznych

i cCwiczenia aerobowe. Pacjenci byli poddawani leczeniu przez okres 12 tygodni (3 sesje/tydzien). Metody oceny
obejmowaty ocene uzyskiwania szczytowego momentu obrotowego (PT) miesnia czworogtowego i Sciegna
podkolanowego przy uzyciu izokinetycznego dynamometru Biodex (BID) oraz skale funkcjonalng koniczyny
dolnej (LEFS) do oceny czynnosci funkcjonalnej konczyny dolnej. Wszystkich pomiaréw dokonano przed
rozpoczeciem i po zakonczeniu badania (po 12 tygodniach).

Wyniki. Wzrost PT miesnia czworogtowego i Sciegna podkolanowego odnotowano w obu grupach na koniec
badania, odpowiednio 0 32,69% i 25,7% w grupie A, i odpowiednio o0 14,19% i 10,22% w grupie B. Rdznica
miedzy obiema grupami byta istotna statystycznie (p < 0,05). Ponadto nastgpita statystycznie istotna poprawa
wyniku LEFS w grupie A w poréwnaniu z grupa B (p < 0,05), poniewaz procent poprawy w grupie A i B wynosit
odpowiednio 72,9% i 38,91%. Wniosek. Wyzsze wyniki istotne statystyczne osiggnieto dzieki programowi
aktywnej rehabilitacji, co wskazuje na znaczace efekty ¢wiczen izokinetycznych w przypadku oparzen konczyn
dolnych pod wzgledem poprawy sity miesni ndg i aktywnosci funkcjonalne;.

Stowa kluczowe:

Oparzenie, ¢wiczenia izokinetyczne, ¢wiczenia aerobowe, dynamometr izokinetyczny Biodex (BID) i skala
funkcjonalna konczyny dolnej (LEFS)

102 www.fizjoterapiapolska.pl



Introduction

Burn wounds have happened ever since the disclosure of fire
[1], causing incessant and expanded skeletal muscle catabo-
lism and impairment, confounded by extended physical inac-
tivity. Muscular wasting is a hyper-metabolic reaction in burn
injured patients. Increment of protein decay after burn inju-
ries has been considered to be the main factor of muscle loss
[2]. Absence of skeleton loading has been found to induce
muscular atrophy and wasting especially within the antigravi-
ty muscles, accompanied by deterioration of motor control,
diminution of cognitive status, pain and anxiety disorder [3].
Conditioning exercises include isotonic exercises executed with
a fixed resistance, isometric exercises executed with a fixed po-
sture, and isokinetic exercises executed at a fixed joint angular
speed [4]. Prominent effects of of isokinetic training on muscle
mass enlargement and hypertrophy appear after eight weeks at
least, through inducing protein synthesis that stimulate formation
of actin and myosin contractile components, hence increasing
muscle size and effort [5]. Aerobic training is a type of exercise
that target larger muscle groups putting an over-load on both
lung and heart that in turn act harder more than during rest for
about 15-20 min or more [6] leading to improving the patient’s
functional activity and physiological training impacts.

Resistance training (RT) was recommended for both children
and adults as a type of exercises that enables restoring muscle
power, strength and inhibits muscle atrophy through inducing
protein synthesis and muscle development [7]. The target of re-
habilitation is eventually returning of the patients’ physical abili-
ties and independency. Burn rehabilitation methods alter vastly
between facilities; there are no definitive guidelines for the best
rehabilitation program post burn [8]. There is a need to an effec-
tive burn rehabilitation program to restore muscle power, func-
tion and improve the individual's quality of life; hence this study
was designed to evaluate the impacts of combined isokinetic and
aerobic exercises in lower limb following burn, aiming to supply
an efficient rehabilitation program in such conditions.

Materials and Methods

Trial design

This is a single blind, active-control, randomized controlled
trial.

Participants

Forty participants of both genders with lower extremity burn
were enrolled in the trial in case of having the next criteria:
Age range from 25-40 years, participants with 2nd burn de-
gree and 30% to 40% of total burn surface area evaluated by
rule of nine mode and patient with burn in lower limb for 3
months or more including quadriceps and hamstring. Patients
were excluded if had cardiovascular, neurological, pulmonary
or renal diseases, deep venous thrombosis, diabetic patient,
orthostatic hypotension diseases, and orthopedic problems
(e.g. Rheumatological factors, arthritis).

Randomization process

The study was a single blinded randomized controlled experi-
mental trial and was approved by the ethical committee of
Faculty of Physical Therapy, Cairo University, Egypt. All pa-
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tients were given an informed consent and informed about the na-
ture and the effect of the treatment and measurement devices. The
patients were divided at random into 2 equal groups. Randomiza-
tion steps were applied by the envelope mode. After patients'
agreement to partake in the study, cards with "active rehabilitation
program" or "traditional program" written on them were sealed in
envelopes; then a blinded physical therapist was asked to select
one envelope. According to the selected card, patients were assi-
gned to their competent group. Appointments for starting the allo-
cated therapy were regulated and the therapy was begun through
the first week of randomization. The examiner physical therapist
was not included in randomization procedures and kept unreali-
zed of the therapy allocation. Patients were asked not to uncover
their therapy allocation to the physical therapist during asses-
sment. The participants were informed to announce about any
harm effects throughout the treatment periods.

Treatment

Group A

This group included 20 patients who received guidelines pro-
tocol in addition to active rehabilitation program including
isokinetic and aerobic exercise for 12 weeks (3 times/week).
The program was begun between the 2" and 4™ day following
the first assessment.

Aerobic training program

Patients participated in an aerobic exercise in the form of tread-
mill (A RAM model 770 CF electronic treadmill) for 20-40 min
each session. Each one practiced at 70-85% of his formerly
identified VO,max [9]. Treadmill exercise started and finished
with warm-up and cool-down periods through walking on the
treadmill for about 5-10 min at a velocity of 1-1.5 kilometers/
hour with no inclination. In the cool-down period, the velocity
was gradually diminished till reaching zero [10, 11]. Patients
were constantly observed during exercising, with recording their
heart rates (HR) throughout the exercise sessions.

Isokinetic exercise program

The program included 36 sessions, 60% of the mean PT was se-
lected as a starting dose of isokinetic exercise, and a progressive
dose program was applied in the 1% to 5™ sessions (one set to fi-
ve sets), and a dose of six sets was applied from the sixth to the
24th session and, finally, a dose of 10 sets was applied from the
25th to the 36th sessions. Each set consists of 10 repetitions
concentric contraction at an angular velocity of 150° s'! and pa-
tients were allowed 3 min of rest between sets [12, 13].

Group B (control group)

This group included 20 patients who received guidelines protocol
in the form of (range of motion exercise, massage, splinting, stret-
ching) in addition to acrobic exercise. Hot packs were applied for
15 min on quadriceps and hamstring before stretching exercises;
manual passive stretch of both muscles were performed for both
extremities. Each muscle group was stretched 5 times for 30 s al-
ternately for 5 min [12,13], for hamstring stretch, the therapist
stand in a solid stance then patient was asked to keep the limb
completely relaxed to help the joints to warm up and then cre-
eping was applied by taking limb passively in about 80 degree
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full leg raising with hold for 30 s then relax and repeat, while for
quadriceps the patient was asked to lie sideline and bend affected
limb and then his leg was taken in full extension with hold for 30
s then relax and repeat [14]. Physical therapy program should be
applied 3 times weekly for 12 weeks, patients were asked to fre-
quently perform active exercises in between sessions.

Assessment methods

Biodex isokinetic dynamometer (BID)

The therapist applied the initial examination of quadriceps and
hamstring strength of the most affected extremity with Biodex
isokinetic dynamometer (Biodex Medical System, Shiley, NY,
USA, linked to IBM PC-computer software). Calibration of the
Biodex for torque and angular speed was done according to the
prescribed manufacturer's guidelines before each recording
session. Following the warm-up, the participants were positio-
ned in BID with hip angle of 100°. According to the Test and
Rehabilitation System User's Guide of Biodex, stabilization of
the trunk, pelvis and thigh was done by straps.

The patients were informed about the testing and training proce-
edings, the test proceeding was explained clearly to the patients,
and patients were permitted to perform the actual motion thro-
ughout the 3 submaximal repetitions without resistance as a war-
ming up. Additional repetitions were not permitted to avoid
fatigue. The anatomical axis of the dynamometer rotation was vi-
sibly aligned to the rotation axis of knee joint prior to the test,
whilst the isokinetic test was performed at angular velocity of
150° s'!. We used this speed versus lower or higher angular spe-
eds, because it was well tolerated by the burned patient [15]. Fol-
lowing warming-up repetitions, patients executed 10 consecutive
maximal active muscle contractions with no rest in-between, 3
min of rest was allowed to diminish the impacts of fatigue, and
then the test was repeated. Verbal motivations, also visual feed-
back from the device, were provided to reach the ultimate volun-
tary contractions that each participant was asked to perform [13].
Values of PT were calculated by the Biodex software system.

Lower Extremity Functional scale (LEFS)

LEFS is a self-reported scale which was utilized to assess the
patient's lower extremity functional condition. It's a valid sca-
le for lower extremity musculoskeletal cases [16-18]. More-
over, the scale has newly been utilized in functional
assessment of lower extremity in patients with HIV-related
distal sensory polyneuropathy [19].

Table 1. Demographic characteristics of both groups

Group A
x * SD

Age (years) 30.85+4.67
Weight (kg) 78.45 + 3.53
Height (cm) 169.8 + 6.36

Females 6 (30%)

Sex
Males 14 (70%)

LEFS includes 20 sections, each with ultimate score of 4. Sec-
tions are rated on a 5-point scale, from 0 (extremely difficult/
incapable to do activity) to 4 (no difficulty). The total possible
score of 80 indicates a high functional level. The scale is one
page, the patient was asked to fill out the scale, filling this scale
takes less than 2 minutes, and is scored by tallying the responses
for all of the items. Scoring is performed without the use of a
calculator or computer and requires approximately 20 seconds
[16]. All assessment methods were gathered prior to the start of
the trial and at the end of the treatment (after 12 weeks).

Statistical analysis

All statistical measures were performed through the Statistical Pac-
kage for Social Studies (SPSS) version 23 for windows. The current
test involved two independent variables. The first one was the (te-
sted group); between subjects’ factor which had two levels (Group
A & Group B). The second one was the (training periods); within
subject factor which had two levels (pre and post). In addition, this
test involved three tested dependent variables (peak torque of qu-
adriceps and hamstring and functional scale of lower limb). Preli-
minary assumption checking revealed that data was normally
distributed for all dependent variables, as assessed by Shapiro-Wilk
test (p > 0.05); there were no univariate or multivariate outliers, as
assessed by boxplot and Mahalanobis distance (p > 0.05), respecti-
vely; there were linear relationships, as assessed by scatterplot; no
multicollinearity. There was homogeneity of variances (p > 0.05)
and covariances (p > 0.05), as assessed by Levene's test of homoge-
neity of variances and Box's M test, respectively. Accordingly, 2x2
mixed design MANOVA was used to compare the tested variables
of interest at different tested groups and training periods. The MA-
NOVAs were conducted with the initial alpha level set at 0.05.

Results

A diagram of the patients’ randomization in the trial is illustra-
ted in Fig 1. Forty seven patients were admitted and assessed
for eligibility; seven of them were excluded as they didn't me-
et the required criteria while forty patients were found to be
eligible to partake in the trial. All patients completed the treat-
ment period without any withdrawal.

Baseline and demographic data

As indicated by the independent t test, there were no statisti-
cally significant differences (P > 0.05) between subjects in
both groups concerning age and height (Table 1).

Gropup B p-value
x * SD
31.5+4.18 0.72
79.55+4.18 0.26
169.86 + 5.39 0.87
7 (35%)
0.78
13(65%)

SD — standard deviation; MD — mean difference; p-value — probability value
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Figure 1. Participants flowchart. Isokinetic exercise, Aerobic exercise, Biodex isokinetic dynamometer (BID), and Lower

Extremity Functional scale (LEFS)

Statistical analysis using mixed design MANOVA analyzed
thirty patients assigned into two equal groups. It revealed
that there were significant within subject (F = 933.166,
p = 0.0001), treatment*time (F = 101.804, p = 0.0001) and
between subject effects (F = 116.574, p = 0.0001). Table 2.
present descriptive statistic and multiple pairwise comparison
tests (Post hoc tests) for the all dependent variables. In the sa-
me context, the multiplepairwise comparison tests revealed
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that there was significant increase (p < 0.05) in PT of quadri-
ceps, hamstring and Lower Extremity Functional scale
(LEFS) in the post treatment condition compared with the
pretreatment one in both groups. Regarding between sub-
ject effects multiple pairwise comparisons revealed that
there was significant increase (p < 0.05) in PT of quadri-
ceps and hamstring and LEFS in group A compared with
group B.
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Table 2. Descriptive statistic and multiple pairwise comparison tests (Post hoc tests) for the all dependent variables for

both groups at different measuring periods

Group A

Variables Pre-treatment

Post-treatment

Pre-treatment Post-treatment

Peak torque of Quadriceps (Nm) 83.5 (2.48)
Peak torque of Hamstring (Nm) 56.15 (2.18)
Lower Extremity Functional 42.85 (1.53)

110.8 (7.34) 83.15 (1.75) 94.95 (0.99)
70.6 (2.66) 57.2 (1.67) 63.05 (2.66)
74.1 (0.96) 43.3 (1.68) 60.15 (3.46)

Within groups (Pre Vs. Post)

p-value Peak torque of Quadriceps

Peak torque of Hamstring Lower Extremity Functional

Scale

Group A 0.0001*

Group B 0.0001*

0.0001* 0.0001*

0.0001* 0.0001*

Between groups (group A Vs. group B)

Peak torque of Quadriceps

Peak torque of Hamstring

Lower Extremity Functional
Scale

Pre-treatment 0.61

Post-treatment 0.0001°*

*The mean difference is significant at the alpha level (p < 0.05)

Discussion

Strengthening exercises have significant impacts on overall
general health with obvious functional benefits, involving
improvement of joint stability and musculoskeletal
components (muscle, tendon, ligament and bone), decreasing
the incidence of injuries, ameliorating of bone thickness and
physical fitness, with improvement of cardiovascular
function. RT acts by increment the muscular force output
through gradual increasing the applied resistance using
different types of exercises and devices. RT is mainly
anaerobic; however, it has been adjusted by some advocates
to provide the advantages of aerobic exercise over circuit
training [20].

Several studies have discussed the role of exercises in burn
care rehabilitation; however, limited researches evaluated
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0.096 0.383

0.0001* 0.0001*

combination of strengthening and aerobic exercises. Accor-
ding to our familiarity this is the first study that assessed
impacts of combined isokinetic and aerobic exercises in lo-
wer limb following burn. In our trial we reported higher
statistical improvement of both quadriceps and hamstring
PT in the active rehabilitation group compared to control
group (p = 0.0001), additionally there is remarkable ame-
lioration in LEFS score. We believed that surprising outco-
mes are due to reinforcement of musculoskeletal
components and muscle mass development induced by iso-
kinetic strengthening exercises.

In clinical controlled trial, 30 grafted burn patients were
subjected to either aerobic exercise combined high intensive
resistance exercises (70-80% of maximal HR) or traditional
treatment for 6 weeks, assessment after 3 months of treatment
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program revealed significant increase in muscle strength (kg)
of quadriceps, latissimus dorsi, right and left hand grip in the
experimental group (66.87, 27.82, 14.86, and 16.83 respecti-
vely) compared to control group (17.5, 6.07, 4.86, and 7.26
respectively), moreover, significant ameliorations of VO, pe-
ak, shuttle gait distance, and QuickDash were statistically im-
proved in the experimental group (0.93, 459, and -23.98
respectively) compared to control group (0.11, 168.93, and -5.7
respectively). The results of this study demonstrated the be-
nefits of the strengthening exercise on functional activities
and individual's quality of life and considered it as a necessa-
ry aspect of burn rehabilitation program [21]. In a similar stu-
dy, 47 children with major burn were recruited to receive
either combined aerobic (20-40 minutes aerobic exercise 3-5
days/week at 70-85% of VO, peak) and resistive exercises
(incremental load graded from 50-60% of 3 maximal repeti-
tions at the start of the treatment to 80-85% by the end of
the study) or traditional standard care for 12 weeks. Post-
treatment measurements of muscle strength and maximum
aerobic fitness revealed significant ameliorations of relative
PT (138 + 9 vs 106 + 9N - m - kg!) and VO, peak (32 + 1 vs
28 £ 1 ml - kg'! - min'!) in the study and controlled group re-
spectively, while dual-energy x-ray absorptiometry (DEXA)
measurements revealed statistical improvements of the whole
body and leg LBM in the study group compared to control
group [22].

Al-Mousawi et al, [23] evaluated RT program in children suf-
fering from severe burn for 12 weeks emphasizing on upper
and lower extremities, and was executed initially at 50-60%
of 3 maximal repetitions, increasing to 70-75% at 2nd week
and reaching to 80-85% by the end of the training, plus aero-
bic exercise (30 min at 70-85% of VO, peak, 3 times/week).
The most important clinically relevant findings were incre-
ment of LBM (8.75 + 5.65% vs 2.06 + 3.17%) in the training
and controlled group respectively, which was persistent with
respect to height normalization (6.14 + 6.46% vs 0.70 + 2.39%
respectively), also an obvious improvement in muscle PT was
reported more in the the training group (54.31 + 44.25%)
compared to the control group (12.29 + 16.49%). In a rando-
mized, control prospective study, Suman and Herndon,
[15] examined 12 weeks strengthening rehabilitation pro-
gram on 20 children with severe burn. Assessment using
DEXA and BID revealed increment in LBM and muscle
PT (6.4% + 1.9%, 40.7% + 8.6%, respectively), while the
controlled group (no exercising) showed no statistical diffe-
rences in LBM and muscle PT (1.9% =+ 2.6%, 3.4% =+ 4.5%,
respectively), moreover follow up assessment (after 3 months)
showed statistical increase in LBM (10.7% + 4.8%,
P + 0.03) without statistical change in the controlled group
(3.5% =+ 1.8%).

Ebid et al., [24] applied lower extremity 12 weeks isokinetic
exercise program on 33 children with 36 to 45%, burn surface
area, during evaluation, the quadriceps PT was assessed in the
experimental and control groups using BID, whereas the pre-
cent of improvement was 68.40% (79.25 = 0.93 Nm), and
9.84% (51.88 + 1.31 Nm) respectively, also the precent of
improvement of quadriceps volume using tape measurement
was 7.47% (31.50 + 0.89 cm), and 1.02% (29.26 + 1.02 cm)
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respectively, The most obvious finding to emerge from gait
analysis using GAITRite system is that all gait parameters inc-
luding stride and step length, velocity and cadence showed
statistical improvement in the experimental group as the pre-
cent of improvement was 53.97%, 63.77%, 81.42%, and
66.96% respectively compared to control group where the pre-
cent of improvement was 6.68%, 15.15%, 8.6%, and 9.01%
respectively.

In another randomized control study, Ebid et al., [25] evalu-
ated the impacts of lower limb 12 weeks isokinetic exercise on
adults with 35-55% burn surface area in the form of quadri-
ceps and hamstring PT measurement using BID. The most im-
portant clinically relevant finding was incremental of knee
extensor and flexor PT in the study group compared to no
exercising group as the percent of improvement was 21.55%,
15.48%, and 9.2%, 5.35% respectively, while the percent of
improvement of the total work was 22.39%,19.11% and 7.6%,
4.86% respectively. It can therefore be concluded that the iso-
kinetic exercises have beneficial effects in increasing muscle
strength and power in burn victims.

Grisbrook et al., [26] assessed the aerobic capacity in both he-
althy and chronic burn injured participants subjected to diffe-
rent intensities of exercise therapy for 12 weeks; evaluation
modes included pulmonary spirometer, and VO,peak under
gradate exercise testing (GXT), the results manifested statisti-
cal ‘improvement of aerobic capacity and occupational perfor-
ming aims (p < 0.001). One interesting finding is that both
groups showed obvious improvements in VO,peak and full
work done on treadmill without significant changes between
them (p = 0.788, p = 0.33 respectively). In another randomized
controlled study, 30 patients were divided equally to 2 groups
and subjected either to aerobic exercise (3 days/week for 60
min) or conventional therapy for 12 weeks, assessments of
VO,peak, equilibrium and treadmill period were done prior to
and after treatment termination, it is interesting to note that all
measurements showed statistical ameliorations with superior
results reported in the experimental group [27],

Also De Lateur, [28] introduced 12-week of treadmill exerci-
sing program in 35 severe burn injured adults where patients
received either intensive exercise in accordance to predetermi-
ned quotas or exercising to tolerance or traditional standard
care. Measurement of maximal aerobic capacity showed signi-
ficant improvement in both intervention groups without signi-
ficant changes between them, whilst the controlled group
didn't exhibit any improvement.

Limitations

Our trial is limited by absence of secondary outcomes
measurement as gait analysis, which may have enabled better
statistical analysis; also lack of patients' follow up is
considered one of our limitations, so further researches are in
demand to investigate the capability of other clinical tests for
assessment of muscle strength, functional activity and gait
analysis. Follow up studies are required to illustrate the impact
of exercise training on muscle strength and functional activity
on the long run, also other researches are necessary for
clarifying the impacts of other therapeutic exercises for better
lower limb functional outcomes after burn.
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Conclusion Adres do korespondencji / Corresponding author
In this trial combined isokinetic and aerobic training achieved
satisfactory results in improving muscle strength, and power
in patients with post-burn lower limb with reinforcing the Nancy Hassan Aboelnour

physical performance of daily living activities. This study has
identified that combination of isokinetic and aerobic
exercises is an efficient and safe rehabilitative program for
individuals with lower extremities burn.
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