Acta Bio-Optica et Informatica Medica, Vol. 9, 2003 131

USE OF VARIABLE MAGNETIC FIELD OF LOW FREQUENCY IN
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Abstract

The work deals with application of magnetotherapy for treatment of degenerative discasc of kmee joint. It was
statistically proved that this kind of treatment is beneficial for lowering of pain level, increases the locomotory
ability and decreases the swollen tissue.

Streszczenie

Zastosowanie wolnozmiennych pél magnetycznych w chorobie zwyrodnieniowej stawbdw kolanowych
Leczenie chorych ze zmianami zwyrodnieniowymi jest kompleksowe i oprécz dziatania przeciwzapalnego stosuje
si¢ wszelkie $rodki lagodzace bél. Jedna z metod fizykoterapeutycznych jest magnetoterapia. Celem pracy byla
ocena skutecznosci magnetoterapii w chorobie zwyrodnieniowej stawéw kolanowych. Na podstawie uzyskanych
badan stwierdzono, ze magnetoterapia ma istotny wplyw na obniZenie poziomu bélu, przyczynia si¢ do zwieckszenia

zakresu ruchu w stawach i powoduje zmniejszenie obwoddw konczyn dolnych.
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1. Introduction

Gonarthrosis is one ofthe most frequent pathologies of
knee. Degenerative joint disease is the most prevalent
disease of motor apparatus. First, non-clinical changes
may occur in the second orthird decade of life. 35% of
people aged 4565 years suffer from the disease and
60-75% of people over 65 years old. Gonarthrosis has
third place after coxarthrosis and degenerative changes
of spine. It affects 5% of population, in 75% of cases
are women. The disease makes women unable to work
and often disable. Gonarthrosis is caused by repeated
mechanical injuries, changes connected with strain put
on the joint, which may be connected with oldery,
sport injuries, excessive body weight or anomalies in
body [}]. Patients with degenerative changes are
treated in a complex way and, apart from anti-inflam-
malory action, various of pain-relieving agents are
administered [2]. Physiotherapy plays significant role

in analgesic treatment. The aim of physiotherapy is to
reduce pain, muscle tone, tissue oedema and to prepare
patient for kinesytherapy atmed at sustaining or re-
storing proper mobility in joints affected by the disease.

More and more frequently magnetotherapy is used
[3]. Treatment with magnetic field is a natural,
biological form of therapy. It has been known since
ancient times. Scientific bases for this kind of treatment
appeared in the 20" century. The properties of magnetic
fields, their effect en human organism were studied and
better therapeutic devices are constructed [4, 5]. The
purpose of this study was to assess efficacy of magnetic
field of low frequency in gonarthrosis.

2. Materials and methods

The subjects of the study were patients from Wroclaw's
outpatient clinic suffering from degenerative knee joint
disease involving both knee joints. Patients were not
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subjected 1o any other therapy during treatment. The
research group consisted of 30 patients aged 56-65 (22
women and 8 men). Most of them with pain and limi-
ted mobility in knee joints. Characteristics of the group
1s shown in Table 1.

Table 1. Characteristics of the group

Women Men

Total Palients | % | Mean| Patients % Mean
number age

30 22 733) 604 8 267 | 614

number age

Before therapy, history of the patients was taken:
first name, surname, age, sex, duration of the disease.
All patients were subjected to the procedures with
magnetic field of low frequency. Apparatus emitting
sinusoidal impulses, 1-10 mT, frequency 20-50 Hz,
was used in the procedures. During the procedures,
first, small intensities were used, then, the intensities
were gradually increased to maximal dose. Applicator
tn shape of a spoo! with 315 mm diameter adjusted to
the shape of the area subjected to the procedure. Each
procedure lasted 20 minutes. 15 procedures were re-
commended. First 10 procedures were carried out
every day and the following 5 procedures were carried
out every second day. Each patient had procedure car-
ried out at the same time of day. All patients were exa-
mined before the therapy and just after its completion.
The examinations involved the area of two lower
limbs. Obtained results were statistically analysed.
® Measurement of the range of flexion motion in

knee joints.
® Measurement of circumference of both limbs at

three levels, with precision to 0.5 cm: on the level
of knee crevice, on the level of medial head of
quadriceps muscle of thigh, on the level of lateral
head of quadriceps of thigh.

Pain was assessed on Domzal's modified 10-degree
numeric scake {2], where O means lack of pain, 10 me-
ans severe pain.

3. Resuits

The results of the assessment of efficacy of therapy
with magnetic field in degenerative knee joint disease
as far as pain, range of mobility and circumference
are concerned. on the level of knee joint, lateral head
and medial head of quadriceps muscle of thigh before

and afier the therapy arc shown in table 2 and 3.

Median value indicates that 50% of studied patients
experienced before therapy chronic pain, increasing in
severity with every change of position. Whereas, after
therapy, in 75% of studied cases therc was a reduction
of severity of pain to the level of slight pain occurring
every day with small intervals. Comparative analysis
indicates that therapy has statistically significant effect
on both lower limbs (Table 2).

Analysis of the range of movement in knee joint in
sagittal plane before and after therapy indicates signifi-
cant reduction of Iimitation in flexion. Mean values of
the range of movement indicate statistically significant
mcrease in the range of flexion movement afier therapy
(Table 3). Also values of circumferences measured at
the level of knee joint crevice of both lower limbs indi-
cate significant reduction of circumferences afier pro-
cedure with variable magnetic field. It may suggest re-
duction of oedema and positive effects of the therapy in
degenerative knee joint disease, Calculated mean values
of circumferences of both limbs at the level of medial
head of quadriceps muscle of thigh indicate significant
reduction of their circumference after therapy. No sta-
tistically stgnificant vartance was found in measure-
ments of circumference of lower left limb before and
after therapy at the level of Jateral head of quadriceps
muscte of thigh (Table 3). It can be assumed that it was
aresult of reduction of oedema and not wasting of the
mass of quadriceps muscle of thigh,

4. Discussien

Research studies carried out by Sieron and his co-wor-
kers {7-9] indicate that there is a wide spectrum of ef-
fects that magnetic field exerts on processes of aerobic
and anaerobic respiration. It was also found that due to
increased emission of endogenic opiates, magnetic
fields alleviate pain. It was found that in treatment of
degenerative joint disease, therapy with magnetic field
is one of the most beneficial phystotherapeutic me-
thods. On the basis of conducted study, the researchers
came to the conclusion that magnetic field of low fre-
quency has positive effect on alleviation of pain. It was
also noticed by Sierofi and Krawezyk-Krupka [6] who
cfaim that therapy with magnetic field of low frequency
has positive effect on reduction of pain and, thereby, is
an alternative method for analgesic pharmacological
agenis.
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Table 2. Statistical characteristics of the level of pain and comparison between the values of pain

(Wilcoxon's test) before and after therapy with magnetic field

Mecthod Median | Minimum | Maximum | Lower Upper Gap Wilcoxon
quartile quariite | quartile test
Right Jower limb Belore therapy 8.0 7.0 2.0 8.0 8.0 80 4.78
Afer therapy 1.0 0.0 3.0 0.0 2.0 2.0
Left lower limb Before therapy 8.0 10 9.0 8.0 8.0 8.0 4.78
After therapy 1.0 0.0 3.0 1.0 2.0 2.0

With bold leiters — significance of difference at the level p 0.05

Table 3. Statistical characteristics of values of range of mobility and circumference before and after therapy

and their comparison using t-Student test

Trait Right lower limb Left lower limb
X sd t-Student X sd 1-Student

test test
Range of Before therapy 120,50 %.43 120,50 9,11

6,87 6,54
movemen( After therapy 122,26 92,13 122,33 8,70
Circumference at  |pefore therapy 46,83 5N 46,68 5,37
the level of knee 3,16 3.6
joim crevice After therapy 45,0 5,74 45,50 5,30
Circumference at  [pogore therapy 49,63 5,83 4995 5,64
the level of medial 2,46 2,98
head After therapy 48,73 5,86 48,68 5,09
Circumference at | gefore therapy 53,26 6,06 53,00 5.63
the level of lateral 5.96 1,22
head After therapy 53,20 6,05 52,95 5,60

With bold letters is written significance of difference in values at level p 0.05

Increase in the range of movement in studied knee
Joints was probabiy connected with the fact that pain
was reduced, what contributes to improvement in mo-
bility and to maintaining necessary range of movement.
Magnetic field of low frequency has also anti-inflam-
matory effect and it can also contribute to reduction of
pain and improvement in mobility of joints, as well as
toreduction of oedema. Observed significant statistical
differences in measurements of circumference indicate
that it is an effective anti-inflammatory therapy. Also
other authors [7,8,9] draw attention to the analgesic,
anti-inflammatory and anti-oedema effects of magneto-
therapy in treatment of degenerative changes. Many
studies [2,10] confirm that there is reduction of pain,
improvement of mobility in joints in patients suffering
from osteoporosis after this therapy. The results obtai-
ned in the study are compatible with reports of other
authors [5.6.7.8] who confirm that magnetic field of
low lrequency is effective in treatment of gonarthrosis.
The fact that magnetotherapy has become a prevalent
physiotherapeutic method is a confirmation that it is a

right choice of therapy of people with degenerative
knee joint disease.

5. Conclusions
Therapy with magnetic field of low frequency has
significant effect on reduction of the level of severity of
pain in patients with degenerative knee joint disease.
Therapy with magnetic field of low frequency
contributes to the increase in the range of movement of
joints,
Reduction of circumference in the area of knee
joints of patients subjected to magnetotherapy indicates
that oedema was reduced as a result of therapy.

References

1. T. Zuk, A. Dziak: Ortopedia z traumatologiq narzq-
dow ruchu. PZWL, Warszawa 1993,

2. E. Jankowska, T. Pictraszkiewicz, ). Thannhauser,
L. Borodulin-Nadzieja: Wykorzystanie magnetosty-
nnilacii w terapii zespolow bolowych narzqdu ru-
chu Acla Bio-Opt. Inforn. Med., 6 (2000) 20-33.



134 Acta Bio-Optica et Informatica Medica, Vol. 9, 2003

3. P.Kocjan. K. Brzozowski: Ograniczenie w stoso- 1. A. Sieron: Magnetoterapia — magnetostymulacja.
waniu zmiennego pola magnetycznego niskief Podstawy ¢z [ Acta Bio-Opt. Inform. Med., 4
czgstotliwosci. Fizjoterapia, Nr 3 (1998) 9-11. (1998) 1-2.

4. J.Czernicki, M. Woldanska-Okonska, M. Karasek: 8. A Sieron: Magnetoterapia — magnelostymulacja.
Wplyw leczniczego stosowania pola magnetycz- Podstawy cz. II. Acta Bio-Opt. Inform. Med., 4
nego niskiej czestotliwosci na wydzielanie melato- (1998) 45-46.
niny u pacjentow z zespolami bolowymi krego- 9. M. Woldanska-Konska, J. Czernicki, M. Hyz:
stupa. Fizjoterapia, Nr 3 (1998) 3-5. Ocena skutecznosci przeciwbolowef pél magnetycz-

5. R. Rutowski, M. Szpilczyfiska-Maciejewska, 1. nych o réinej charakterystyce. Balneologia
Krynicka: Magnetoterapia. Zastosowanie lecznicze Polska, 41(1-2) (1999) 57-61.
polamagnetycznego. Acta Bio-Opt. Inform. Med., 10. M.C. Hochberg, R.D. Altan, K.D. Brandy i in.:
4 (1998) 3-6. Leczenie zachowawcze choroby zwyrodnieniowe]

6. A.Sieron, A. Krawezyk-Krupka: Komérkowe efekty stawu kolanowego. Medycyna Praktyczna, Nr 11
oddziatywania wolnozmiennych pél magnetycz- (1996) 117-122.

nych. Acta Bio-Opt. Inform.Med., 4, (1998) 79-85.



Q,"':ED KWARTALNIK POD PATRONATEM PTIB ISSN 1234-5563

Najnowsze osiagniccia optoelektroniki i informatyki w medycynie i inzynierii biomcdyczhcj

cena 20 z1

i

W R

Nagroda za prace z inzynierii biomedycznej w konkursie tygodnika , Polityka”!
Laureatka mgr inz. J. Bauer (z prawej), rekomendowana do Nagrody przez Prof. M. Kleibera,
promotor Prof. Hl. Podbielska (z lewej)

ACTA BIO - OPTICA NR 3-4/2003 vol. 9
ETINFORMATICA MEDICA



