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ABSTRACT

Objective: Pressure sores are an important source of complications in patients who are immobilized and bedridden. We aimed to investigate the ef-
ficiency of magnetic field treatment in pressure sores.

Material and Methods: This was a randomized, double blind controlled design study. 20 patients in the study group received magneto-therapy, once a
day for 30 minutes and with 150G, keeping to the BTLO9 magnetotherapy device's program. In the control group, 20 patients received the dressing only
once a day. The surface areas of the pressure sores were evaluated at the onset of the treatment (1% day), and on the 7* and 15% days.

Results: When within group comparisons were conducted, a significant difference was observed between the 1%t and 7% day, 7t and 15t day, and 1*t and
15" day measures in both the groups in terms of the scar area. The average healing time for the treatment group was 10.80+4.06 (6-20) days, and the
average healing time for the control group was 18.85+9.75 (5-32) days. There was a statistically significant difference between the two groups (z=-2.114,
p=0.034). Also, there was a significant difference in the scar area between the two groups in the 15" day measure (z=-3.818, p=0.000).

Conclusion: The healing process of the tissue can be accelerated.with the use of magnetotherapy in the treatment of pressure sores of stage Il and Ill,
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Introduction

Pressure sores are an important source of complications
in patients who are immobilized and bedridden. The care
of these sores is difficult and expensive and they play a role
in the increase of morbidity and mortality rates (1). The in-
cidence of pressure sores among inpatients varies between
2.7-2.9%, and the prevalence varies between 3.5-69%. How-
ever, the risk for development of pressure sores in intensive
care unit patients is higher than in other patients (incidence:
33%, prevalence: 41%) (2, 3).

The treatment of pressure sores is based on eliminating
the contributing factors and increasing the general well-be-
ing of the patient, decreasing the pressure applied on the
sore, removing the debridement of the necrotized tissue and
keeping the patient clean, and disinfecting and stimulating
the granulation tissue (2). We used the National Pressure Sore
Advisory Panel Consensus of Development Conference in
1989 in staging the ulcers.

It is well known that some physical treatment agents have
an impact in reducing healing time and improving the quality
of scar tissue (3). The magnetic field, which is one of these
agents, is an electrical current passing through a conductive

framework (4). In the application of pulse electro-magnetic
field, it has been observed that there is lysosome, ribosome
and mitochondrial stimulation, and a positive change in the
enzymatic activities and synthesis (4-6). Furthermore, it has
also been established that the autonomous nervous system
is affected and, due to this impact, vasodilatation and heal-
ing of tissue perfusion takes place as a result of increased
flexibility of erythrocytes (5, 7, 8). The additional results of
this are removal of the metabolic residues from the tissues
and an increase in the partial oxygen pressure (7, 9). There
are studies showing that pulse electro-magnetic field applica-
tion to large body areas increases the respiratory volume and
pulse, changes the pH value of the blood, stimulates the mac-
rophage, and causes anti-inflammatory, analgesic and even
antiseptic and antimicrobial changes through the increase of
the enzyme amounts and activities (6, 7, 10).

Magnetic stimulation is relatively painless, has positive ef-
fects on the deep rooted neural structures, and there is no
need for direct stimulator-skin contact during its application.
However, the target tissue needs to be positioned within the
magnetic field, and the current flow on the tissue is in the
opposite direction to the current flow from the coil (2-4). The
amplitude of this flow is intense under the sides of the coil.
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Also, as the static magnetic field does not create a depolar-
ization on the neural tissue, the magnetic field needs to be
pulsatile or variable (8, 9).

There are no conclusive programs in the area of magnetic
field treatment. However, we know that, given the presence
of inflammation, lower frequency and magnitude of magnetic
field applications are more efficient (4).

The present study aims to investigate the efficiency of
magnetic field treatment in pressure sores.

Materials and Method

The present study is devised as a randomized design. Lo-
cal ethic committee approval was obtained for the study. The
cases were randomized on the basis of their admission dates
on computer generated codes. 45 patients were enrolled
to the study. 3 patients in the magneto-therapy group and
2 patients in the control group dropped out. 3 patients did
not adapt to the treatment and 2 patients did not come for
control. The study was completed with a total of 40 patients,
consisting of 20 patients treated with magneto-therapy and
20 control patients. The rehabilitation nurse applied the treat-
ment and the evaluation was conducted by the physiatrist The
physiatrist was blind to the treatment.

Study group

The study included patients hospitalized in the Physical
Medicine and Rehabilitation, Neurology, Plastic and Recon-
structive Surgery Clinics, with pressure sores due to immobili-
zation as a result of hemiplegic, paraplegic, other neurological
disorders, and amputation operations. All the pressure sores
were at stage Il or Ill. Pressure sores that were borderline to
surgery and stage IV were excluded from the study. Similarly,
infected sores were also excluded.

All patients were provided with flamboyant beds and it
was ensured that they were repositioned at regular two hour
intervals. The patients were informed about the importance
of smoothing out the wrinkles in the sheets, hygiene and dry-
ness.

Prior to the initiation of the study, the pressure sores of pa-
tients in both groups were cleansed using 0.9% NaCl (isotonic
solution: physiological saline). Posterior to the treatment, a
closed dressing using the topical antibacterial agent mupira-
cine with a 2% pomade (Bactroban pomade) was applied to
the sore area.

Magnetic field treatment

Patients in the study group received magneto-therapy,
keeping to the BTLO9 magnetotherapy (Czech Republic, 3/00)
device program, once a day for 30 minutes and with 150G.

The device used for the treatment of the first group, was
the BTLOY Magnetotherapy device in our clinic. Based on the
references of the magnetotherapy device, the magnetic field
treatment was applied on a daily basis for 30 minutes, with
a 1010 ms pulse, at intervals of 30 ms, and a frequency of
25Hz, and 9*5ms pulse at intervals of 212 ms and a frequency
of 4,6Hz with a magnitude of 15mT (150G) for a duration of

15 days. It was ensured that the pressure sores remained be-
tween the solenoids and the treatment was applied from over
the dressing materials.

The surface areas of the pressure sores were recorded at
the onset of treatment (1% day), on the 7* and the 15 days
on transparency papers, templates were made and converted
onto milimetric graphic papers. The squares inside the draw-
ings were counted and the surface area was calculated in
terms of square centimeters.

Statistical analysis

The measured variables were tested for appropriateness
to a normal distribution using the Kolmogorov Smirnov test.
The Mann Whitney U test was used in the comparison of mean
values of the two groups. Within group comparisons were
conducted using a Wilcoxon sign rank test. A 0.05 level of
significance was adopted.

Results

Ages of the patients included in the study varied between
39 and 89 years. The mean age of the treatment group was
66.05+12.77 (32-89), and the mean age of the control group
was 58.95+13.98 (39-79). There was no statistically significant
difference between the two groups’ age distributions (p>0.05).

The locations of the pressure sores in the treatment group
were as follows: 4 (21.05%) sacrum, 4 (21.05%) gluteus, 2
(10.52%) trochanter, 4 (21.05%) heels, 6 (31.57%) other regions.
The places of the pressure sores in the control group were as
follows: 4 (20%) sacrum, 3 (15%) gluteus, 3 (15%) trochanter, 5
(25%) heels, and 5 (25%) other regions. In the treatment group,
18 were at stage Il (80%), 2 were at stage Ill (10%). 12 of the
pressure sores in the control group were categorized as stage Il
(60%), and 8 were categorized as stage Ill (40%).

No significant differences were observed between the two
groups in their 1% sizes and their 7™ day sizes (p>0.05). How-
ever, there was a significant difference in their 15% day sizes
(Figure 1).

When within group comparisons were conducted, a sig-
nificant difference was observed between 1t and 7t day, 7t
and 15 day, and 1%t and 15" day sizesin both of the groups
in terms of the wound area (Table 1). However, it was ob-
served that with application of MF treatment, the scar tissue
showed more rapid healing. The average healing time for the
treatment group was 10.80+4.06 (6-20) days, and the aver-
age healing time for the control group was 18.85+9.75 (5-32)

Table 1. Magnetotherapy and control group scar area
measurment values within group comparisons

Magnetotherapy Control
group group
z p z p
157t day -3.923  <0.001 -3.969 <0.001
7t-15% day -3.301  <0.001 -3.457 <0.001
15-15% day -3.921  <0.001 -3.930 <0.001
Wilcoxon sign rank, *p<0.05
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days. There was a statistically significant difference between
the two groups (z=-2.114, p=0.034) (Figure 2). As a result of
the magnetic field application, a significant level of healing
was observed in the pressure sores (Figure 3).

Discussion

Despite the fact that pressure sores are preventable le-
sions that should never occur, they still continue to be one of
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Figure 1. The mean scar area measurement of magnetothe-
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Figure 2. The average healing time in magneto-therapy and
control groups

the most complicated and common problems among patients
with neurological or skeletal system dysfunctions. At the same
time, they constitute a problem which is difficult and expen-
sive to care for (11).

The conservative therapy for pressure sores is carried out
with systemic and local wound treatment. Systemic wound
treatment involves improving the general health (nutrition,
anemia, spasticity...etc) of the patient (12). In local conser-
vative treatment, various treatments such as local agents,
wet-dry dressings and physical systemic agents are used. As
physical treatment agents, hydro-therapy, massage, pulse ul-
trasound, ultraviolet, laser, electric current, cold therapy and
topical hyperbaric oxygen treatment are used in the treatment
of pressure sores (2, 3). Magnetotherapy is a treatment meth-
od which does not have direct contact with the patientand can
be applied over the dressings (4, 7). The present study inves-
tigates the efficiency of this treatment method. The autono-
mous nervous system is influenced by the pulse electromag-
netic field application, and, this, in return, helps the healing
of tissue perfusion through the vasodilatation and increase in
flexibility of erythrocytes. Magnetotherapy has anti-inflamma-
tory, analgesic, and anti-edema effects (7-9).

The literature shows contradictory findings regarding the
effects of magnetotherapy on scar healing. Flemming (13)
compared the efficiency of electromagnetic treatment and
standard dressing treatments in second and third degree
pressure sores, and found no significant difference between
the two treatment groups. Glassman et al. (14) investigated
the pulse electromagnetic field treatment efficiency in the
healing of soft tissue, and his findings showed no significant
difference between the treatment and control groups in terms
of contraction and epithelization formation. However, both
authors pointed out that results may be varied by changing
the PEM area wave length characteristics.
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Figure 3. The effect of magneto-therapy on scar healing
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Milgram et al. (15), investigated the healing of scar tissue
in rats through the use of pulse electromagnetic field treat-
ment, and found that pulse electromagnetic field treatment
does not have a significant healing impact on the scar tissue,
although the use of this treatment helps the contraction and
epithelization formation to take place more rapidly. The pres-
ent study also shows that patients who received the magneto-
therapy showed faster healing of the pressure sores.

Patino et al. (16) conducted a study investigating the ef-
fects of pulse electromagnetic treatment for cutaneous scar
healing in rats, with a 20mT treatment of a daily dose of 35
minutes. Results showed that healing of the treatment group
was statistically significantly better than the control group Lin
et al. (17) investigated the effects of pulse electromagnetic
field treatment in rabbits’ ligament healing, conducting a his-
tological evaluation of the treatment group, and showed that
capillary and fibroblast formation and maturation takes place
earlier in the treatment group.

Patino et al. (18) conducted an experimental study, examin-
ing the effects of magnetic field on the healing of scar tissue
with rats. They provided a continuous (50G) treatment, and a
pulse electromagnetic field (200G). Results showed that the
pulse electromagnetic field has a faster and better healing ef-
fect than the continuous magnetic field. The present study used
a pulse magnetic field on pressure sores in the treatment group.

Aaron (19) studied the effects of the electromagnetic field
in the stimulation of the regeneration of connective tissue,
through the investigation of the healing of recent fractures
and bone regeneration. Results showed that the magnetic
field accelerates the extracellular matrix synthesis and tissue
regeneration. Sauer (20) stated that magnetic field treatment
in low frequencies had no impact on healing of 3 degree
burn scars in rats.

Ottoni (21) studied the effects of a low frequency pulse
electromagnetic field in rats, investigating the healing of the
scar tissue under macroscopic and electron microscope. In the
treatment group, there was a significant increase in scar con-
traction rate, in addition to the earlier development of cellular
organization, collagen formation and development and vascu-
larization. It can be argued that the same reasons account for
the better healing of the pressure sores in the present study.

The present study applied the magnetic field treatment
based on references of the BTLO9 magnetotherapy devise, on
a daily basis for 30 minutes and 15mT (150G). It evaluated the
sizes of sore areas prior to the treatment (1% day), on the 7t
day and the 15" day, and observed a significant effect on the
healing of the sore tissue.

The within group evaluations conducted prior to the treat-
ment and the 7" and 15 days showed that both treatment
methods were efficient and statistically significant. However,
MF treatment yielded a shorter duration in healing wider
scars. However, in order to determine the best protocol in the
treatment of pressure sores, it is our belief that it would be
beneficial to examine the sore tissue further and in more detail
than the area of the tissue in order to provide more concrete
results. In addition it is possible to set standards by making
variations in the dose of the treatment.

The limitation of the study is the difference of scar area
percentages between groups. In the treatment group, 80% of
patients were stage at Il but in the control group this percent-
age was 60%.

In the light of the findings of this study, we believe that,
with the use of MF in the treatment of pressure sores of stage
Il and Ill, the desired outcomes can be achieved in a shorter
time. However, the prevention of pressure sores is always eas-
ier and less costly than their treatment. Therefore, the main
concern should be the determination of the factors contribut-
ing to the development of pressure sores, and to provide the
necessary training to health personnel.
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