Prospective Study over a period of 1 Year in respect to the effectiveness
of the MBST®-NuclearMagneticResonanceTherapy as used during

the conservative therapy of Gonarthrosis

Introduction:
The MBST®-NuclearMagneticResonanceTherapy is a combination of static and dynamic electromagnetic fields
in the form of a coil. The system is used for therapy of disorders of the knee joint. The functional principle is
based on the generation of electrical charges that correspond to the energy differentials within the cell (Nucleus
and membrane). The charges are induced by applying of a magnetic field with varying field alignment. A
defined change in the frequency of the electromagnetic field causes a change of the energy level of the
hydrogen nuclei. In that way, ion dynamics are induced, which in turn are intended to change the characteristics
of the cellular membrane, their transportation characteristics and the characteristics of the membrane
associated receptors. [1]. The ultimate intention is to induce repair activity at the cellular level [2,3] and to
enhance the synthesis capacity of the chondrocytes for the extra cellular matrix [4]. The study was carried out
using a ring-shaped therapy coil made and supplied by the company MedTec Medizintechnik GmbH, Wetzlar
(Germany). The treatment was carried out with field strength of 2.35 mT, a combination of a permanent static
field and 12 coil systems, whereby each of the coils can be controlled individually. In this way, a defined
dynamic magnetic resonance field with a magnetic resonance frequency of about 100 kHz by a diameter of 300
mm was generated.

Migemeine Patientendaten Materials and Methods:

60 Patients with disabilities caused by arthrosis of the knee joint were treated with the MBST®-
Magnetic Resonance therapy at the clinic in Bad Duben during the period of February through November of
2002. The patients were treated for 1 hour during 5 days. The success of the therapy was evaluated
prospectively over a period of 1 years using the LEQUESNE-Index, WOMAC (parts A, B, C), LYSHOLM-Score
and VAS (Pain at rest and pain under stress). We registered the data of 59 patients before and immediately
after the therapy, as well as 8 weeks, 6 months and one year after the end of the treatment. The data thus
compiled was statistically compared using the WILCOXON-Test [5]. The diagnostics of the cartilage damage
was evaluated in part using arthroscopic methods according to Outerbridge (33 patients), the other part using
the x-ray method according to Kellgren und Lawrence (27 patients).
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Results:

All patients evaluated the MBST®-NuclearMagneticResonanceTherapy as positive, having no side effects, causing no pain or any other
disagreeable effects. None of the patients stopped the treatment before its completion. At the end of the therapy (5 days) the point values of the
scores were significantly improved from 6 - 14.5 O/O. This improvement increased during the following 8 weeks to changes between 18.59 and
27.16 %. At the end of the 6 month evaluation period, the maximum changes of 32 to 40 % were reached. At the end of the 1 year evaluation
period, improvements of 5.8 to 25 O/D in comparison to the values obtained before the beginning of the treatments were still verifiable.

Using the WILCOXON-Test, a significant change of all score developments (5 days, 8 weeks, 6 months, and 1 year) as compared to the values
before therapy could be established for the entire period lasting until one year after the end of the treatment. The only exception to this was the
effect on the stiffness of the joint one year after the end of therapy (WOMAC part B: p= 0.05).
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Discussion:

The functionality of the MBST®-NuclearMagneticResonanceTherapy is based on magnetic resonance as it is used for diagnostic purposes. Frobdse
et al. [6] quantitatively examined the effect of magnetic resonance in MRI after 10 weeks and considered the positive changes within the cartilage
structures to be caused by the activation of intact cartilage cells and the stimulation of collagen synthesis. Temiz-Artmann et al. [7] showed in an in
vitro study that human chondrocytes were positively influenced in respect to their cellular growth rate after therapy as compared to a placebo group.
Hitherto, no further publications in respect to this therapy system have become available. For that reason, the results must be compared to those of
obtained with other systems. The producer of the appliance refers to differences in respect to the functional principle of the system as compared
with pulsating electro-magnetic fields. In the Cochrane Review of 2002 which comprises 102 studies in respect to "Electromagnetic fields used in the
therapy of Osteoarthrosis" only three double-blind, placebo-controlled studies stood up to the evaluation criteria [8]. In their studies, Trock [9,10] as
well as Zizic [ll] were able to show statistically significant improvements of 13-23 % in respect to the clinical parameters of gonarthrosis. The
follow-up period for these studies was 4-6 weeks. Our results obtained after the 8 week evaluation period thus correspond to the values available in
the pertinent literature. Furthermore, for the period between 8 weeks and 6 months after the end of the therapy, we have obtained an additional
significant improvement of 11-20 % for the different scores. We have followed up the study prospectively for 12 months to be able to obtain an
evaluation of the duration of the effect in respect to pain and arthrosis scores. All scores were significantly improved over the entire study duration
as compared to the values before therapy. The only exception to these results was the data obtained for the stiffness of the joint after 1 year
(WOMAC Part C), where the maximum effect was at 6 months. In conclusion, we can say, that the results obtained in this study have caused used
to firmly incorporate the MBST®-NuclearMagneticResonanceTherapy into the conservative treatment of arthrosis with symptom modifying impact.
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