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INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:
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AKTYWIZACJA 0SOB
PO URAZACH RDZENIA

Po Urazie Rdzenia to ogélnopolski projekt skierowany do osob, ktére doznaty urazu rdzenia kregowego. Jego
celem jest wieloptaszczyznowe wsparcie na drodze do odzyskania mozliwie najwigkszej sprawnosci.

W ramach programu
oferujemy pacjentom:

- Opieke Menadzera Rehabilitacji

- Pozyskanie funduszy na rehabilitacje i zakup
sprzetu

- Wsparcie psychologiczne
- Konsultacje specjalistow

- Rehabilitacje neurologiczng w osrodkach na
terenie kraju

- Pomoc w doborze zaopatrzenia

- Wsparcie w likwidacji barier
architektonicznych

- Doradztwo zawodowe

Skontaktuj sie z nami i zapytaj
o bezptatne egzemplarze
Poradnika dla oséb

po urazie
rdzenia
do Twojej
placéowki

po urazie
rdzenia

Masz pytanie odnosnie programu. Napisz
do nas lub skontaktuj sie telefonicznie z
naszymi menadzerami rehabilitacji:

+48 881 035 005
lub +48 793 003 695

biuro@pourazierdzenia.pl
www.pourazierdzenia.pl

Po Urazie
Rdzenia
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Sukces czy porazka? Czyli jak wyglada sytuacja w zakresie szczepien ochronnych w Polsce?

Cztery uczelnie — Centrum Medyczne Ksztalcenia Podyplomowego, Warszawski
Uniwersytet Medyczny, Akademia Leona Kozminskiego i Uniwersytet SWPS zor-
ganizowaly konferencj¢ naukowg w ramach Projektu ,.Budowanie zaufania do
szczepien ochronnych z wykorzystaniem najnowszych narzedzi komunikacji i wply-
wu spolecznego”.

Podczas czterech paneli dyskusyjnych eksperci, naukowcy, lekarze, psycholodzy,
przedstawiciele instytucji publicznych dyskutowali na temat szans i wyzwan stoja-
cych przed system szczepien w Polsce.

Nie da si¢ zaprzeczy¢ faktom — szczepienia ochronne sa najefektywniejsza metoda
zwalczania chorob zakaznych. Podnoszenie zaufania do szczepien, ktore przeklada
si¢ na poziom wyszczepienia populacji, jest wigc kluczowym wyzwaniem stojacym
przed wszystkim odpowiedzialnymi za zdrowie publiczne w Polsce.

Duzym sukcesem i krokiem w dobrym kierunku bylo wprowadzenie szczepien w aptekach — podkreslit prof. Jarostaw Pinkas, Kon-
sultant Krajowy w dziedzinie zdrowia publicznego.

Niemniej, mimo szeroko prowadzonej kampanii medialnej, Polska nalezy
do krajéw o najnizszym poziomie wszczepienia przeciw COVID-19 w Europie (nie-
spetna 60% populacji zostato w petni zaszczepionych). Co roku w naszym kraju prze-
ciw wirusowi grypy szczepi si¢ jedynie 4-6% osob. Wedtug danych PZH-NIPZ liczba
uchylen od szczepien obowigzkowych wsrod dzieci w okresie od 2016 do 2020 roku
wzrosta 2-krotnie z 23 tys. do 50.5 tys.

»Szczepienia przeciwko grypie u pracodawcow bardzo zmniejszaja absen-
cj¢ w pracy, ta sama prawidlowos¢ dotyczy szczepien rotawirusowych” — mowit
prof. Marcin Czech

Z danych uzyskanych przez Warszawski Uniwersytet Medyczny wynika, ze postawy mieszkancow Polski wobec szczepien nie sa
spojne. Moze to w przysztosci spowodowac dalszy spadek poziomu wyszepienia populacji, a w dalszej perspektywie wzrost zagrozenia epide-
miologicznego.

W ramach panelu prowadzonego przez Uniwersytet SWPS zastanawiano si¢ nad przyczy-
nami postaw wobec szczepien. Pierwszym skojarzeniem, jakie wigkszos¢ Polakow wypo-
wiada po hasle ,,szczepienia” jest ,.koronawirus™. I cho¢ rzeczywiscie od konca 2020 roku
szczepienia przeciwko COVID-19 staly si¢ jednym z bardzo waznych elementéw debaty
publicznej, to przeciez rosngca liczba 0sob uchylajacych sie od szczepien na takie choroby
jak odra czy krztusiec byta wazng kwestia spoteczng juz przed marcem 2020 roku.

Jednym z kluczowych wyzwan stojacych przed system szczepien w Polsce jest wal-
ka z fake newsami, podkreslali eksperci Akademii Leona Kozminskiego.

Czy dezinformacj¢ naukowa mozna interpretowaé¢ w kategoriach cyberwojny?

Czy jest to zagrozenie porownywalne z katastrofg klimatyczna, badz rozwojem tech-
nik Al? Jaka role odgrywaja w tym procesie media spoleczno$ciowe? To pytania
z ktorymi musimy si¢ jak najszybciej zmierzyc.

Mimo wszystko wysoka wyszczepialnos¢ w Polsce to sukces wszystkich profesjonalistow medycznych i osob dzialajacych na rzecz
zdrowia publicznego. Wcigz zdecydowana wigkszo$¢ Polakéw dokonuje wiasciwych wyborow zdrowotnych. To optymistyczny wniosek plyna-
cy z konferencji CMKP, WUM, SWPS i ALK. Jednak nic nie jest dane raz na zawsze — pojawiajace si¢ wyzwania powinny mobilizowa¢ leka-
rzy, naukowcow, edukatordow, przedstawicieli administracji publicznej do szukania nowych sposobow dotarcia z komunikatem zachecajgcym do
szczepien 1 podejmowania zdecydowanych dziatan na rzecz walki z dezinformacja.

Patronat Fizjoterapii Polskiej
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Adjunctive effect of pulsed electromagnetic
field therapy on quadriceps muscle strength
after burn injury

Wspomagajgcy wptyw terapii pulsacyjnym polem elektromagnetycznym na site mie$nia
czworogfowego po oparzeniu

Walaa Abd El Aziem Abd El Aziz1(AB.C.D.EFG) Wafaa Hussein Borhan'(A.B.D.E)
Haidy Nady Ashem'(A.B.C.D.EF) Ashraf El Sebaie Mohammed?A.B.D.E)

Surgery and Burns Department, Faculty of Physical Therapy, Cairo University, Cairo, Egypt
2Plastic Surgery Department, Faculty of Medicine, Cairo University, Cairo, Egypt

Abstract

Purpose. This study was conducted to examine the effect of pulsed electromagnetic field therapy on quadriceps muscle strength
after burn injury:.

Methods. From April 2021 to June 2022, sixty male patients who suffered from second degree lower limb thermal burn injury
and Total body surface area (TBSA) from 25% to 35% participated in this study. Their ages ranged from (20-40) years. They
were randomly assigned in two groups, a study group composed of 30 patients who received (PEMF) over thigh area before
strengthening exercise for quadriceps muscle and a control group composed of 30 patients who received strengthening exercise
for quadriceps muscle. Patients of both groups received traditional physical therapy program.. Evaluation tool was isokinetic
dynamometer to measure the quadriceps muscle peak torque before the treatment and after 8 weeks of treatment for both
groups.

Results. There was no significant difference between both group (study and control) in mean values of quadriceps peak torque
pre-treatment (P > 0.05). There was a significant increase in the mean values of quadriceps peak torque after 8 weeks of
treatment in both groups (p < 0.05) while there was a significant difference in post treatment mean values of quadriceps peak
torque in the study group when compared with control group (p < 0.05).

Conclusion. Pulsed electromagnetic field therapy is an effective modality that can be used for improving muscle strength and
performance in patients with lower limb burn when applied prior to strengthening exercise.

Keywords
pulsed electromagnetic field therapy, strengthening exercise, quadriceps peak torque, lower limb burn

Streszczenie

Cel. Badanie to przeprowadzono w celu zbadania wptywu terapii pulsacyjnym polem elektromagnetycznym na site mie$nia
czworogtowego po oparzeniu.

Metody. Od kwietnia 2021 do czerwca 2022 w badaniu wzieto udziat 60 mezczyzn, ktérzy doznali oparzenia konczyny dolnej II
stopnia i catkowitej powierzchni ciata (TBSA) od 25% do 35%. Ich wiek wahat sie od 20-40 lat. Pacjenci zostali losowo
przydzieleni do dwdch grup, grupy badanej sktadajacej sie z 30 pacjentéw, ktérzy byli poddawani dziataniu PEMF nad obszarem
uda przed wykonywaniem ¢wiczen wzmacniajacych miesien czworogtowy i grupy kontrolnej ztozonej z 30 pacjentéw, ktérzy
wykonywali ¢wiczenia wzmacniajgce miesien czworogtowy. Pacjenci obu grup realizowali tradycyjny program fizykoterapii.
Narzedziem oceny byt dynamometr izokinetyczny do pomiaru szczytowego momentu sity miesnia czworogtowego przed
leczeniem i po 8 tygodniach leczenia dla obu grup.

Wyniki. Nie zaobserwowano istotnej réznicy miedzy obiema grupami (badana i kontrolna) w srednich wartosciach szczytowego
momentu sity mie$nia czworogtowego przed leczeniem (p > 0,05). Wystapit istotny wzrost §rednich warto$ci szczytowego
momentu sity miesnia czworogtowego po 8 tygodniach leczenia w obu grupach (p < 0,05). Wystgpita istotna réznica w $rednich
wartosciach szczytowego momentu sity miesnia czworogtowego po leczeniu w grupie badanej w poréwnaniu z grupa kontrolng
(p <0,05).

Whniosek. Terapia pulsacyjnym polem elektromagnetycznym jest skuteczng metoda, ktéra moze by¢ stosowana do poprawy sity
miesni i wydajnosci u pacjentéw z oparzeniami konczyn dolnych, gdy jest stosowana przed ¢wiczeniami wzmacniajgcymi.

Stowa kluczowe

pulsacyjna terapia polem elektromagnetycznym, ¢wiczenia wzmacniajace, szczytowy moment sity miesnia czworogtowego,
oparzenie konczyn dolnych

122 doi.org/10.56984/8ZG1A6ZsV www.fizjoterapiapolska.pl



Introduction

Burn injuries cause the highest metabolic rate when compared
to other critical injuries. Severe burns that cover more than 30%
of the body's surface area cause skeletal muscle catabolism,
which is exacerbated by extended periods of physical inactivity,
which in turn cause muscle weakness. Additionally, current re-
search has shown that burn directly affects the skeletal muscles'
gene expression and mitochondrial activity, which in turn affects
how well they work. So, improvement of muscle strength is a
key research subject in burn therapy because this weakness re-
mains despite "normal" recovery treatments [1].

Serious burn injury results in an extreme loss of muscle mass,
strength, and function, which negatively impacts functional
capacity, diminishes endurance, and makes it difficult to stand
or walk which hindering post-burn rehabilitation [2].

In clinical groups prone to muscle wasting, resistance training-
in which muscles contract against an opposing load-has been
demonstrated to be a helpful tool in rehabilitation. By primari-
ly increasing the amount of contractile proteins, which accele-
rates protein synthesis on cellular level, resulting in muscle
hypertrophy, which enhances muscle size, force production,
physical function, and quality of life [3].

In physiotherapy, pulsed electromagnetic field (PEMF) is a
non-thermal, noninvasive, secure, and reasonably priced tech-
nique [4]. The magnetic field activity assumed that the cellular
membrane was its primary target. The altered ion binding and
transport is the proposed mechanism by which the magnetic
fields modify the signal transduction pathways [5]. Vasodilata-
tion, an increase in tissue oxygenation, improved membrane
potential function, and improved ion exchange are only a few
of the physiologic consequences of PEMF. These biological
impacts could improve blood circulation, muscle strength, and
bone unification while reducing pain and inflammation. PEMF
may also mimic the effects of mechanical stimuli, which may
be helpful for those who find it difficult to exercise without di-
scomfort [6].

Recent studies have demonstrated that PEMF can enhance
skeletal muscles contraction. Skeletal muscle subjected to
PEMF displayed improved performance by preserving con-
tractile force output and delaying the onset of fatigue when
challenged with resistance exercise [7]. Skeletal muscles
exposed to PEMF also have less cell damage after exercise in-
dicating that PEMF provided protection from exercise-induced
damage [8]. Therefore, this study aimed to investigate the ef-
fect of pulsed electromagnetic field therapy on quadriceps mu-
scle strength after burn injury

Subjects and Methods

Study Design

The current study was designed as a prospective randomized
controlled trial. Data were collected pre and post treatment
from April 2021 to June 2022. The ethical approval was first
taken from the committee responsible for the scientific rese-
arch ethics in the faculty of physical therapy belonging to Ca-
iro University.

Participants
This study was conducted in collaboration with the Outpatient

www.fizjoterapiapolska.pl

doi.org/10.56984/8ZG1A6ZsV
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Clinic of Faculty of Physical Therapy and from the Burn Unit
at Orabi Hospital for Burns, Al Obour City.

The study protocol was approved by the ethical committee of
each participating institute.

Eligibility criteria

Patients were males. Their ages ranged from (20—40) years. Pa-
tients suffered from second-degree lower limb burn of thermal
injury. Total body surface area (TBSA) for the burns will be
ranged from 25% to 35%. Patients began the training program
after complete burn wound healing. Patients enrolled to the stu-
dy had their informed consent. All patients received the same
medical and traditional physical therapy program during the
acute stage in the form of range of motion exercise, stretching,
splinting, massage, functional training for ambulation and acti-
vities of daily living. All patients were asked to maintain their
regular diet normal daily activities and lifestyle during the stu-
dy. All patients are being ambulatory without the use of an assi-
stive device.

The exclusion criteria

Patients who participated in any rehabilitation program to im-
prove muscle strength prior to the study. Musculoskeletal disor-
ders that impair performance during training and tests. Patients
who have equilibrium disorders, uncontrolled cardiovascular or
pulmonary diseases, neurological and renal disorders, metabolic
or vascular disease with a neurological component such as dia-
betes,, leg amputation, malignant conditions, psychiatric illness,
any previous disease could affect balance, vestibular and visual
systems, severe behavior or cognitive disorders, lower limb
lymphedema or lipoedema, lower limb deformity. Subjects with
burn to the posterior thigh with knee flexion contracture, which
affected the function of the quadriceps muscle. Athletic sub-
jects. Subjects with morbid obesity. Any medication could af-
fect the strength adaptations and adversely affect the results of
the study.

Randomization

Index cards were numbered sequentially and placed in opaque
envelopes. A blinded researcher opened the sealed envelope
and allocated the patients according to their groups.

Interventions

In this study, the patients were assigned into two equal groups:
Study Group (Pulsed Electromagnetic Field therapy, quadriceps
strengthening exercises and traditional physical therapy pro-
gram) and control Group (Quadriceps strengthening exercises
and traditional physical therapy program).

Treatment administration

Patients were informed about treatment procedure, also about
the effect of pulsed electromagnetic field therapy on improving
quadriceps muscle performance when applied prior to streng-
thening exercises before beginning the treatment. Patients were
asked to follow physician instructions. Patients were asked to
avoid participation in any rehabilitation program prior to the
study except regular rehabilitation in the form range of motion
exercise, splinting, stretching, functional training for activities
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of daily living and ambulation that done during hospitalization
stage. Treatment procedures were applied for each patient as
the following:

Traditional physical therapy care

All patients in both groups received traditional physical thera-
py program in the form of range of motion exercise, stret-
ching, splinting, massage, functional training for ambulation
and activities of daily living.

Strengthening exercises for quadriceps
For all patients in both groups:

Three-repetition maximum test (3RM)

The greatest amount of weight a subject can move through the
available range of motion for 3 times was used as the baseline
measurement of a subject’s maximum effort. Patients enrolled
in the strengthening exercise training group were tested to de-
termine the amount of weight or load that was used during the
first (1-2) week (of the 8 weeks program) as baseline loads.
The three repetitions maximum (3RM) load was determined as
follows: Following a period of instruction in proper weight li-
fting technique, the patient warmed up and was given to beco-
me familiar with the movement. The patient then lifted a
weight that allowed successful completion of four repetitions.
If the fourth repetition was completed correctly and using the
right technique, a 1 min resting period was permitted. After the
resting interval, a gradually increased amount of weight or lo-
ad was instructed to be lifted at least four times. If the weight
lifted permitted the patient to successfully complete three re-
petitions with the fourth repetition not being volitionally po-
ssible due to fatigue or inability to maintain proper technique,
the test was ended and the amount of weight lifted from the
successful set was recorded as their individual 3RM [9].

Strengthening exercise program

All exercise sessions were preceded by a 5-min warm-up pe-
riod and followed by 5-min cooling down.).Free Weights
(sandbags and dumbbells) for strengthening of quadriceps mu-
scle. The active phase of exercise consist of:

1. Straight-leg raising from supine position, 3 sets

2. Seated knee extension from 90° to full extension, 3 sets

3. Quadriceps Short Arc exercise (terminal knee extension), 3 sets.
4. Quadriceps Step-up and down, 3 sets.

5. Mini squats from 0 to 45° of knee flexion holding weights
in hands, 3 sets.

6. Progress squats to greater ranges of knee flexion during the
advanced phases of treatment.

7. Increase the difficulty of the exercise by performing unilate-
ral resisted mini squats (single leg squat).

Parameters of the exercise program

Intensity: The weight or load the patients lifted was set at 50—
60% of their individual 3RM, during the first (1-2) weeks.
After that, the lifting load is increased to 70-75% (3 sets of 10
repetitions) of their individual 3RM and continued for weeks
(3—6). After this, training intensity is increased to 75-85% of
the 3 RM and implemented from weeks 7-8.

124
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Frequency: 3 sessions per week for 8 weeks.

Number of repetitions: 3 sets, 12-15 repetitions in each set du-
ring first (1-2) weeks, 8-10 repetitions in each set during (3-6)
weeks and 8-10 repetitions in each set during (7-8) weeks.

Rest period: rest interval of approximately 1 min between sets.
Total treatment duration: 8 weeks [9] [10].

Pulsed electromagnetic field therapy

For patients in the study group only. This group of patients was
composed of thirty patients who received pulsed magnetic field
over thigh areas for 24 sessions over a period of 8 weeks (3
sessions/week).

The patient received pulsed magnetic field immediately before
each strengthening exercises training session. Then, patients re-
ceived strengthening exercises for quadriceps muscle. Patients
also received traditional physical therapy program in the form
of range of motion exercise, stretching, splinting, massage,
functional training for ambulation and activities of daily living.
Patients did not receive any other training program to improve
muscle strength and they were free from any other health pro-
blems that may affect the outcomes of the study. ELETTRONI-
CA PAGANI Pulsed electromagnetic field therapy device
(Mod: CMP 2 Plus, Power: 230 V — 50 HZ — 900 VA, Class: I
Type B, Max out: 50 + 50 Gauss, Made in Italy 2014) was used
in this study.

For Application: Removal of metals or things that can be affec-
ted by a magnetic field was assured prior to magnetic field ap-
plication. Each participant was requested to assume a lying
posture on the treatment bed. Before beginning the treatment,
the device was checked. Switch the device on. The device was
aligned directly over thigh area. The treatment parameters were
set as 30 Hz frequency, 40 gauss amplitude, and 30 minutes as
total treatment duration. After end of treatment switch the devi-
ce off [11].

Outcome measures

The peak torque of the quadriceps muscle was measured before
the treatment and after 8 weeks of treatment for both groups by
using: Biodex Multi-joint System 3 isokinetic dynamometer
(Biodex Medical System, Shirley, NY, USA) available at the iso-
kinetic unit in Faculty of Physical Therapy, Cairo University.

Procedure for Evaluation

Patients warmed up for 5 min on a cycle ergometer then quadri-
ceps, hamstrings and calf muscles was stretched 3 times with a
30 seconds stretch and a 30 seconds rest.

Following the warm-up, Patients were positioned in an isokine-
tic dynamometer in accordance with the equipment instructions;
The measurements were carried out with the backrest reclined
5° from vertical and knees flexed 90 degrees and straps fixing
the trunk, waist and distal thigh. The rotation axis of the dyna-
mometer was aligned with the axis of the knee joint at the level
of the lateral epicondyle of the femur while it was attached to
the distal part of the leg about Scm above the medial malleolus
and isokinetic test was performed at angular velocity of 150 de-
gree per second, because it is well tolerated by burn patients.
Gravity effect correction and isokinetic device were calibrated
before each evaluation and training session as recommended by
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the manufacturer. The test procedures were demonstrated and
explained to the patients.

For familiarization, Patients performed a series of three sub-
maximal contractions without load as warm-up. After warming
up, subjects were requested to perform ten maximal voluntary
contractions consecutively without rest in between the knee jo-
int moved through the range of motion from 90 degree to full
extension. There was three minutes of resting before repeating
the test. Verbal encouragement as well as visual feedback from
the equipment were given to all participants in an attempt to
achieve maximal voluntary effort level during all the contrac-
tions. Values of the highest beak torque were calculated by the
Biodex software system and mean value was taken for statisti-
cal analysis [12].

Statistical analysis
Unpaired t-test were conducted for comparison of subjects’

Table 1. Basic characteristics of participants
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characteristics between groups. Normal distribution of data was
checked using the Shapiro-Wilk test. Levene’s test for homoge-
neity of variances was conducted to test the homogeneity be-
tween groups. Unpaired t-test was conducted to compare the
mean values of quadriceps peak torque between the study and
control groups. Paired t-test was conducted for comparison be-
tween pre and post treatment in each group. The level of signi-
ficance for all statistical tests was set at p < 0.05. All statistical
analysis was conducted through the statistical package for so-
cial studies (SPSS) version 25 for windows (IBM SPSS, Chica-
go, IL, USA).

Results

Subject characteristics

Table 1. showed the subject characteristics of the study and
control groups. There was no significant difference between
groups in age, BMI and TBSA (p > 0.05).

Study group Control group
Mean £ SD Mean £ SD
Age [years] 29.00 + 5.66 28.56 £4.88
BMI [kg/m?] 26.77 £ 1.89 26.50 £ 1.88
TBSA [%] 29.90+3.15 30.20 + 3.08

SD: standard deviation; p-value: level of significance

Effect of treatment on quadriceps peak torque

Within group comparison

There was a significant increase in quadriceps peak torque post
treatment in study and control groups compared with that pre
treatment (p > 0.001). The percent of increase in quadriceps
peak torque in study group was 52.47% and that in control
group was 33.16%. (Table 2).

0.44 0.31 0.75
0.27 0.56 0.57
—0.3 —-0.37 0.71

Between groups comparison

There was no significant difference between groups pre-treat-
ment (p > 0.05). Comparison between groups post treatment
revealed a significant increase in quadriceps peak torque of
study group compared with that of control group (p < 0.001).
(Table 2).

Table 2. Mean quadriceps peak torque pre and post treatment of study and control groups

Study group Control group MD t- value p value
Mean = SD Mean = SD
Quadriceps peak Pre treatment 92.37 +£4.85 92.29 +£4.83 0.08 0.06 0.95
torque [Nm] Post treatment 140.84 + 7.09 122.89+7.12 17.95 9.78 0.001
MD —48.47 -30.6
% of change 52.47 33.16
t- value —89.71 —52.28
p=0.001 p =0.001

SD: standard deviation; MD: mean difference; p-value: probability value

Discussion

The current study's findings demonstrated that post-treatment
mean values of quadriceps muscle peak torque were signifi-
cantly increased in both groups, but when comparing the two
groups, there was a significant difference in mean values of
quadriceps muscle peak torque after 8 weeks of treatment in
the study group compared to that in the control group, which
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explained that this effect not only resulting from strengthening
exercises but also from the effect of the application of pulsed
electromagnetic field therapy.

The positive change in muscle torque may be due to that pulsed
magnetic field's potentially has stimulatory effects on the neuro-
muscular system, which in turn may help to recruit more motor
units during muscle contraction. Furthermore, its microcirculato-
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ry effects may be connected to variations in strength. Additio-
nally, pulsed magnetic fields have the capacity to directly sti-
mulate motor nerves, resulting in the generation of action
potentials that stimulate muscles. If this process is repeated and
continued for an extended period of time, it may enhance the
capacity of muscles to produce force as well as possibly incre-
ase muscle cross-section [13].

Pulsed electromagnetic field could also improve mitochondrial
respiration, synthesis of ATP and resistance to oxidative stress
[14]. Moreover, PEMFs can alter activity of metabolic enzy-
mes with alteration of multiple signaling pathways [15], up re-
gulate gene expression [16] and improve protein synthesis
[17]. So, PEMFs exposure could increase muscle strength and
muscle mass. PEMFs can also minimize the effect of fatigue
and time spent in recovery [18] and provide protection against
exercise induced damage [8].

A number of studies have shown that pulsed electromagnetic
field application resulted in improved muscle strength. Accor-
ding to the findings of the study by Madariaga et al. [19],
which examined the effects of direct magnetic stimulation on
the quadriceps muscle, study participants were able to contract
the quadriceps muscle in isometric mode to the tune of 80% of
the maximum twitch stimulation, which is regarded as adequ-
ate for direct magnetic stimulation and can be used in muscle
rehabilitation.

Our findings are similar the results of the study by Heneidy
et al. [20] who evaluated the knee muscle strength using iso-
kinetic dynamometer for each patient of study group (rece-
ived physical therapy program plus pulsed electromagnetic
field) and control group (received physical therapy program
only) who suffered from knee hemarthrosis. Significant im-
provement was observed in study groups and control group
(p < 0.05). High significant improvement was observed in the
study group when comparing the post-treatment results of both
groups (p < 0.05).

In a study by Parhampour et al. [11] with similar aim to ours. It
was found that in severe haemophilic A patients, muscle
strength and balance tests significantly improved in the resi-
stance training (RT) and resistance training plus PEMF
(RTPEMF) groups compared to the control group. Additional-
ly, there was a significant difference between the mean post-
treatment values of the (RTPEMF) group, the (RT) group, and
the baseline values (P 0.05). As a result, RT and RTPEMF are
beneficial in helping individuals with severe haemophilia A
maintain their balance and muscular power.

Our findings are also in agreement with a study by Bustamante
et al. [21] In COPD patients, As all patients finished the tra-
ining showing a significant improvement in voluntary quadri-
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ceps strength (17.5 percent of the baseline value) and exercise
capacity, with a mean increase of 23 m in the six-minute wal-
king test, they came to the conclusion that magnetic neuromu-
scular stimulation of the quadriceps constitutes a feasible
training method for the lower limbs.

Positive change in muscle torque due to that pulsed magnetic
field's was proved in a study by Gorodnichev et al. [7]. The ga-
strocnemius of the subjects in the electromagnetic stimulation
group was exposed to training exercises (the foot plantar fle-
xion) (1.8 T, 5 Hz). The only workouts being performed by the
subjects in the control group. After 10 days of training, there
was a considerable (24%) rise in the experimental group's po-
wer torque for plantar flexion. In the control subjects, there was
no discernible difference in the power torque of the foot's plan-
tar flexion. They postulated that the experimental group's sub-
jects' increased muscular strength was caused by
electromagnetic stimulation's activation of high-threshold mo-
tor units.

The results of current study is also confirmed by Abdullah [13]
who found that pulsed magnetic field has beneficial effects on
quadriceps muscle peak torque, hamstring muscle peak torque
and knee proprioception accuracy in healthy athletic subjects
and can be advised as an adjunctive tool in rehabilitation pro-
grams.

Pulsed magnetic stimulation was suggested by Jawad et al. [18]
as an adjunct for resistance training for quadriceps muscle du-
ring resistance training protocol.

In the light of positive findings of the present study and the ge-
neral absence of undesired effects, PEMF may represent chal-
lenging area for future research.

Study limitations

This study was limited by the difficulty of performing follow
up of the patients after ending the treatment protocol, individual
differences in patients and their response to the treatment, po-
ssible human errors and patient cooperation.

Conclusion

Based on the obtained data application of both PEMF and
strengthening exercise can be used as an effective strategy in
the burn rehabilitation program for improving muscle strength
and performance in patients with lower limb burn.
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