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Abstract

Introduction: Degenerative or traumatic causes are most common in generating sciatica syndrome,
which is normally treated with well-known physical therapy methods. A relatively new way of
treating sciatica problems is so-called functional magnetic stimulation (FMS), whose principle is
based on electromagnetic field inducing electrical field inside the body. Electrical field triggers ac-
tion potential of nerve cells and that way stimulates peripheral motor nerve system. Aim: Aim of
this study is to measure and estimate the effectiveness of implementing therapy with functional
magnetic stimulation in regular physical treatment of sciatica syndrome. Materials and Methods:
28 male patients aged between 30 and 55 with back problem were recruited on an outpatient ba-
sis. FMS therapy was performed with TESLA Stym® device (Iskra Medical d.o.o0., Slovenia) treating
lumbosacral region equally on both sides of the spine. Physical examination was performed to
evaluate tree parameters: the mobility of the lumbar spine in flexion and extension, together with
the straight leg raise test (Lasegue sign). We estimated patients’ progress, comparing angle values
of mobility from the first examination day with other examination days. Results: In FMS treated
group of patients, lumbosacral flexion, extension and Lasegue test angle were significantly higher
compared to day 0 on the first physical examination day (day 3) (p < 0.05). In control group such
increase of a measured angle was not noticed until a second physical examination day (day 5) or a
third physical examination day (day 8) (p < 0.05). Discussion: Results in this study showed that
applying FMS therapy along with other standard physical therapy methods rapidly increased ef-
fectiveness of the treatment of sciatica syndrome (lat. ischialgia). It suggests that functional mag-
netic therapy could be suggested as a regular physical therapy method in treating this kind of pain
syndromes.
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1. Introduction

Functional magnetic stimulation (FMS) of peripheral nerves and muscles is based on the principle of electro-
magnetic induction. Functional magnetic field is generated by a pulse of current created through a wire inside a
coil in the applicator of TESLA Stym® device [1]. Dynamic magnetic field up to 1.5 T inside the body induces
electric current that is responsible for triggering action potential on motor nerve system [2]. This direct stimula-
tion of motor neurons [3] results in contraction of the muscle or a group of muscles, depending on the number of
axons affected. Key advantage of direct nerve stimulation is in inducing its metabolism, perineural circulation
and nutrition. Therefore, FMS is a suitable option for treating neuropathic diseases, radiculopathies and plex-
opathies [4]. FMS induced muscle stimulation can be used for preventing muscle atrophy while it simultaneous-
ly increases blood circulation [5].

Sciatica syndrome (SS) (low back pain, lat. ischialgia) represents a collective term for various symptoms like:
low back pain, severe muscle spasm, reduced mobility of lumbosacral region, radicular pain, positive Lasegue
sign, paresthesia in specific dermatome, reduced sense for touch, and sometimes even paresis and hypotrophy of
a muscle [6]. Degenerative or traumatic causes are most common in generating sciatica syndrome. Causes can
be: disk protrusion or extrusion, osteochondrosis and osteophytosis, anterolisthesis and retrolisthesis, spondylo-
sis, osteoporosis and malformation of lumbosacral vertebrae, fractures, neoplastic infiltrations, compressive tu-
mors and infections [7]. Mechanical or musculoskeletal problems are defined as the cause in almost 90% of the
cases [8] [9], while 75% of them do not have a specific cause identified, but are thought to be due to muscle
strain or injury to ligaments [8] [9]. Other causes such as fibromyalgia and somatoform disorders are not diag-
nosed so often as the ones previously mentioned [9].

Low back pain is a very common symptom around the world. When we look at the global picture, about 40%
of people experience low back pain at some point in their lives [10], with estimates as high as 80% of people in
the developed countries [11]. It is estimated that 9% to 12% of people (around 632 million) have low back pain
at any given point in time, while 23.2% of them report having it at some point over any one-month period [10]
[12]. This common symptom usually manifests between 20 and 40 years of age [13]. Sciatica syndrome is most
commonly diagnosed at age between 40 and 80, with the overall number of individuals affected expected to in-
crease as the population ages [10]. This is why developing modern and more efficient therapeutic approaches for
sciatica syndrome is very important.

Standardized medical approach to this problem consists of complete and qualitative diagnostics, physical
treatment, and then, if needed, surgical procedure.

Standard physical treatment of the SS is a set of therapies of few combined well-known physiotherapy proce-
dures: diadynamic current (DDC), interference current (IFC), ultrasound (US), laser, electromagnet, massage,
traction, IR lamp, application of fixed and mobile ventouses and kinesiotherapy. High field magnetic therapy
has already been shown as an effective alternative method in back pain treatment [14] [15].

Aim of this study is to measure and estimate the effectiveness of implementing therapy with functional mag-
netic stimulation in regular physical treatment of sciatica syndrome.

2. Material and Methods

Twenty-eight male patients aged between 30 and 55 with back problem were recruited on an outpatient basis.
Patients were treated in Center of physical medicine and rehabilitation “CIM” in Novi Sad, Serbia during the
time period from November 2013 until March 2014. All the patients included in the analysis were diagnosed
with sy. lumbale ac.ishialgia I. dex. More detailed characteristics are shown in Table 1.

Patients were randomly divided into two groups. Each patient received personally adapted physical therapy
consisting of 12 consecutive daily sessions. The therapy comprises a combination of three therapy procedures
(DDC, IFS, US, lasers, massage, traction, IR lamps, fixed suction cups, kinesiotherapy). Control group of 14 pa-
tients received regular physical therapy on daily basis. FMS treated group of 14 patients received 20 minutes of
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FMS therapy every other day in addition to the daily regularly physical therapy. The therapeutic scheme for both
groups of patients is represented in Table 2. FMS therapy was performed with TESLA Stym® device (Iskra
Medicald. 0.0., Slovenia) using the large movable applicator, treating lumbosacral region equally on both sides
of the spine. Specific combination of amplitudes and frequencies, named as “Program no. 2” on this device was
used in treatments. This combination was used since the most patients subjectively found it as the most relaxing.

Physical examination was performed to evaluate tree parameters: the mobility of the lumbar spine in flexion
and extension, together with the straight leg raise test (Lasegue sign). These three parameters (flexion, extension,
Lasegue test) were assessed in angles, measured with goniometer [16] [17]. Follow-up examinations were per-
formed on the 3", 5" 8™ and 12" day of therapy and included the same tests [Table 2]. Patients were instructed
not to consume painkillers, non-steroidal anti-inflammatory drugs, opioids or other anti-rheumatic drugs during
the 12 days of therapy. We estimated patients’ progress, comparing angle values of mobility measured on the
first examination day (examination before the beginning of the therapy) with values measured on the examina-
tion performed on the 3%, 5" 8" and 12" day of therapy. We compared it using statistical t-test and one-way
ANOVA on each examination day. Statistical analyses were performed using Statistica version 10 software
(StatSoft, USA) [18].

The study was study was conducted in accordance with the Helsinki Declaration. Informed consent was ob-
tained from all patients before the first treatment.

3. Results

3.1. Flexion in Lumbosacral Region

Figure 1 indicates lumbosacral flexion measurement on a daily basis. Firstly, there was no difference between
the control and FMS treated group on day 0, before the first treatment. In FMS treated group of patients, lumbo-
sacral flexion angle was significantly higher compared to day 0 on the first physical examination day (day 3). In
control group such increase of a measured angle was not noticed until a second physical examination day (day
5).

3.2. Extension in Lumbosacral Region

Figure 2 represent measured angles in lumbosacral extension after the therapy. Again, there was no difference
between the control and FMS treated group on day 0, before the first treatment. In FMS treated group of patients,
lumbosacral flexion angle was significantly higher compared to day 0 on the second physical examination day
(day 3). In control group such increase of a measured angle was not noticed until a third physical examination
day (day 8).

3.3. Lasegue Sign. Strait Leg Test (Flexion)

Measured angles by performing Lasegue test showed noticeable increase in motion in the FMS treated group.

Table 1. Summarized characteristics of patients enrolled in this study.

Diagnose Number of patients Age Sex
Control group sy. lumbale ac. ischalgial.dex. 14 42,4 £6.99 Male
FMS group sy. lumbale ac. ischalgial.dex. 14 43 +6.27 Male

Table 2. Therapy schedule scheme. Orange colour represents days with regular physical therapy for control and FMS treated
group; Red colour represents 20 minutes of FMS therapy (FMS treated group only); Blue colour represents physical exami-
nation (control and FMS treated group).

Days 1 2. 3. 4. 5. 6. 7. 8. O 10. 11. 12.

Standard physical therapy
FMS therapy

Physical examination
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Figure 1. Lubmosacral flexion angle for control and FMS treated group for
every day of therapy. Statistical significance is marked with "(p < 0.01).
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Figure 2. Extension in Lubmosacral region for control and FMS treated
group for every day of therapy. Statistical significance is marked with (p <
0.05).

Statistical t-test showed significant difference in second group of patients already on the first examination after
first physical examination day (day 3) while significant increase in motion was measured on second physical
examination day (day 5) in the control group (Figure 3).

4. Discussion

Since the first achievements in training and counteracting atrophy [19]-[21], neuromuscular electrical stimula-
tion has opened up several additional fields for applications. Today, it plays an indispensable role in rehabilita-
tion, physiotherapy [22] and treatment of chronic low back pain [23]. Ratajczak B et al. (2011) showed that di-
adynamic currents (DDC) and transcutaneous electrical nerve stimulation (TENS) have analgesic effect in treat-
ing sciatic syndrome (lat. ischialgia) [24]. However, electrical stimulation shows several crucial drawbacks. A
number of issues reflect badly on this very promising and potent method: not only the stimulation-related pain
[25], but also the limited force response, electrochemical degradation effects near the electrodes [26] [27] and
limited penetration of the current into the muscle because of the parallel paths through the surface tissue layers.
In contrast, functional magnetic neuromuscular stimulation (FMS) is less painful and allows profound activation
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Figure 3. Lasague test angle for control and FMS treated group for every day
of therapy. Statistical significance is marked with “(p < 0.05).

of muscles at the level approaching maximal voluntary contraction [28]. The aforementioned regularly used
physical procedures have a limited effect on all local structures and surface tissues due to the basic underlying
principles of electricity, ultrasound and light in human tissue. Their effects depend on skin resistance, moisture
and resistance of other tissues, tissue water content and many other factors. Due to all these, these physical pro-
cedures only achieve effects at limited depths.

On the other hand, FMS works by the principle of magnetic field, whose intensity does not depend on the
characteristics of the local tissue. FMS propagation depth is up to 7 - 10 cm deep inside the tissue. FMS therapy
can also be used similar like electrotherapy with various positive noticeable effects like muscle training, in-
creased circulation, oxygenation and rehabilitation process of nerve and muscles, reduced muscle spasms and
inflammatory processes.

Analyzing values measured in this study, we have compared values within the group, but not between the
groups, since every group of patients has their own characteristics and individual progress. Statistics followed
each group of patient’s own mobility improvement during the therapy time. Significant statistical results show
that improvements of patient’s mobility are more rapidly achieved by adding functional magnetic stimulation to
the regular physical therapy treatment.

There are reports on multiple acute and chronical locomotors system problems being relieved or solved using
FMS. These include tissue regeneration after muscular or tendon injuries, relieving pain effect, preventing and
reducing muscular and nerve atrophy, muscle spasms, reducing intra-articular calcifications and foremost treat-
ing conditions due to pelvic floor muscle problems. In the literature, there are reports showing significant im-
provement due to conditions of female stress and urge incontinence [29]-[31]. The success in treating symptoms
of female urge incontinence additionally shows [31] [32] that functional magnetic field is also affecting smooth
muscles structures during few weeks of therapy. Further studies are expected to show more profound knowledge
of FMS effect on vegetative nervous system. FMS effect of directly depolarizing nerve cell in transcranial mag-
netic stimulation (TMS), using similar magnetic fields, is used for decades in diagnostic as well as therapeutic
application in treating neurological and psychiatric disorders [33]. Use of the magnetic muscle stimulation in
locomotory system stimulation was long hindered by overheating of the devices within minutes of their conti-
nuous use [34]. Applications in physical therapy and rehabilitation require magnetic stimulators with capability
of continuous use for hour(s) while imitating output signal parameters used in electrical neuromuscular stimula-
tion. Such magnetic stimulators have only recently been available; therefore further studies are needed to rigo-
rously determine true potentials of FMS.

Results in this study showed that applying FMS therapy along with other standard physical therapy methods



T. Radakovi¢, N. Radakovi¢

rapidly increased effectiveness of the treatment of sciatica syndrome (lat. ischialgia). Most of the patients also
have reported significant low back pain relief already after first therapy with FMS (TESLA Stym®). This leads
us to the conclusion that functional magnetic therapy could be suggested as a regular therapy method in treating
sciatica syndrome and similar medical conditions.
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