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Abstract

Purpose::

In this study we determined the efficacy of functional magnetic stimulation (FMS)

compared to placebo for treating women with mixed urinary incontinence (MUI).

Materials and Methods::

A total of 39 women with MUI were randomly assigned to the FMS group (23

patients) or to the placebo group (16 patients). FMS was applied continuously at

18.5 Hz day and night for 2 months. Conventional urodynamic studies were

performed before and after stimulation. Outcome measures assessed were clinical

(daytime frequency, nocturia, pad use, pad weight) and urodynamic variables (first

sensation of bladder filling, maximum cystometric capacity, maximum urethral

closure pressure), and patient subjective assessment (visual analogue scale).
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Results::

After 2 months of FMS significant decreases in voiding frequency (from 9.0 to 6.7, p

= 0.0002), nocturia (from 2.6 to 1.4, p = 0.0007) and pad use (from 3.9 to 2.2, p =

0.007) were observed only in the FMS group. First sensation of bladder filling and

maximum cystometric capacity increased significantly after stimulation compared

with prestimulation levels only in the FMS group, p = 0.003 (from 118 to 174 ml) and

p = 0.00004 (from 267 to 396 ml), respectively. A total of 18 women (78.3%) reported

an improvement in symptoms after FMS with an average success rate of 41.9%. The

success rate was significantly lower in the placebo group (p = 0.021) at 22.9%.

Conclusions::

Functional magnetic stimulation was useful and safe for treating women with MUI.

Mixed urinary incontinence (MUI) is defined as the complaint of involuntary

leakage associated with urgency as well as with exertion, effort, sneezing or

coughing. There is currently no standard modality for the treatment of this

condition. Electrical stimulation (ES) has been reported to be effective. However,

the side effects (eg pain, discomfort) limit the effectiveness of this treatment in

many patients.  In 1999 functional magnetic stimulation (FMS) was introduced for

the treatment of urinary incontinence (UI).  The results of earlier studies show that

the effect of such treatment is satisfactory,  and according to Yamanishi et al

FMS is even more effective than ES in the inhibition of detrusor overactivity.  In our

double-blind and placebo controlled study FMS proved to be effective in treating UI

and a 56.3% improvement of incontinence was reported by our patients.  In the

present study we established the effect of the pulsating magnetic field created by

the Pulsegen device (Power of Nature, LLC, Fort Myers, Florida) on objective

urodynamic parameters and estimated the success of FMS treatment as reported

by patients with MUI.

MATERIALS AND METHODS

In this double-blind, placebo controlled pilot study 39 women with MUI were

randomly assigned to the FMS group (23 patients) or to the placebo group (16

patients). The study was approved by the local ethics committee and written

informed consent was obtained from each patient before entry into the study. All

women enrolled had mostly urgency related incontinence and occasional stress

induced urine loss. Two days before their visit the patients filled out a volume

voided chart at home, which they brought along to the outpatient clinic (OPC),
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where the clinical examination and the pad weighing test were done. Conventional

urodynamic studies were performed using the Wiest 3000 device (Wiest,

Ludwigsstadt, Germany). A microtip catheter was inserted transurethrally and a

water cystometrogram was recorded at an infusion rate of 50 ml per minute with

the women in the sitting position. Abdominal pressure was monitored

simultaneously with a balloon catheter placed in the rectum.

After the urodynamic studies were done the patients received a numbered

Pulsegen stimulator. In addition to the active devices the manufacturer of the

stimulators (Power of Nature) produced placebo devices and arranged their

randomization. The patients wore the Pulsegen device in a small pocket of the

specially designed underwear which fit the stimulator exactly, putting it in the

correct position. FMS was then performed day and night for 2 months.

The active device generated a pulsating electromagnetic field of low frequencies. It

is in a plastic housing and is designed for home use (measuring 45 mm long, 30

mm wide and 10 mm thick, weight without battery 9.5 gm). The Pulsegen

stimulator is powered by a 3 V battery which allows 8 weeks of continuous FMS

(with a pulse frequency of 18.5 Hz). The device is turned on by pressing a small

switch on the front, and a green light blinks on the front while the device is active.

The placebo device looks like and weighs exactly the same as the active device.

When turned on, a green light blinks on the front like the active device. However,

the pulsating electromagnetic field cannot be felt. Therefore, in our study neither

the patient nor the examiner was aware of which device was active and which was

not.

Patients also brought the filled out 48-hour volume voided chart to the control

examination 2 months later. At the OPC clinical examinations as well as

conventional urodynamic studies were repeated. Treatment success was reported

by the patients on the basis of a visual analogue scale (from 0% [no change in

symptoms after FMS] to 100% [no symptoms of UI after FMS]).

The data were collected by a statistician (AS) who had acquired the list of active

and placebo devices from the manufacturer. In his analysis he used the

nonparametric tests where, apart from descriptive statistics, Wilcoxon’s matched

pairs test and the Mann-Whitney U test were also used with p <0.05 considered

statistically significant.

RESULTS

The average age of the 39 women was 54.0 years (range 28 to 70) and symptoms of

urinary incontinence were present for an average of 96 months (range 6 to 264).

The table shows the clinical and urodynamic parameters before and after the 2-

month stimulation. The results revealed a significant decrease in daytime



frequency and nocturia as well as in pad use after stimulation in the FMS group. In

the FMS group compared to the placebo group a significant increase in the first

sensation of bladder filling (p = 0.003) as well as in maximum cystometric capacity

(p = 0.00004) was observed (see table and figure).

Changes in clinical and urodynamic parameters based on Wilcoxon's matched

pairs test

Functional Magnetic

Stimulation

Placebo

Before After p Value Before After p

Value

Frequency 9.0 6.7 0.0002 8.2 7.6 0.42

Nocturia 2.6 1.4 0.0007 1.8 1.9 0.79

Pad use 3.9 2.2 0.007 3.3 2.8 0.14

Pad wt (gm) 17.5 12.7 0.26 14.3 13.0 0.67

First sensation

(ml)

118 174 0.003 143 149 0.68

Bladder capacity

(ml)

267 396 0.00004 285 268 0.97

Urethral closure

pressure (cm

H2O)

60 65 0.72 58 61 0.58



Figure. Increase in first sensation of bladder filling and maximum cystometric capacity after FMS compared

with prestimulation levels and placebo.

Download figure |  Download PowerPoint

Idiopathic detrusor overactivity was detected during cystometry in 7 patients

(18.0%, 4 from the FMS group and 3 from the placebo group). After stimulation

idiopathic detrusor overactivity disappeared in 3 of 4 patients from the FMS group

(75%) and in 2 from the placebo group (66.6%). After stimulation 2 new cases of

idiopathic detrusor overactivity were diagnosed in the placebo group and none

were diagnosed in the FMS group.

Based on the visual analogue scale a FMS success rate of 41.9% was reported by the

patients, which was significantly higher (p = 0.021) than in the placebo group

(22.9%). No improvement in MUI symptoms was observed in 5 patients from the

active group (21.7%) and in 9 patients from the placebo group (56.3%). A total of 17

women from the FMS group (73.9%) and 5 from the placebo group (31.3%) wanted

to continue with the stimulation. No adverse effects were observed during the

study.

DISCUSSION

FMS is a novel method for treatment of symptoms of stress UI as well as those of

overactive bladder.  Compared to ES, FMS is intuitively more favorable since it

does not require undressing, placing of electrodes, and it has no side effects.

However, patients are required to come to the OPC twice weekly for 6 to 8 weeks to

undergo the stimulation, which may represent a major problem for the patient as

well as for the health system. To avoid that problem a small pelvic floor stimulator

called the Pulsegen was developed, intended above all for FMS at home. The device

produces a pulsating electromagnetic field of 10 μT intensity at a distance of 7.5 cm
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from the housing, which should suffice for effective FMS. Its benefit was already

confirmed in a double-blind and placebo controlled study of 52 women with

urinary incontinence.  The present study was designed with the intention of

verifying the effect of FMS vs placebo on the urodynamic variables. Included were

39 patients with MUI, 23 randomly assigned to the active group and 16 to the

placebo group.

After 2 months of stimulation a statistically significant decrease in daytime

frequency as well as nocturia was observed in the FMS group only. After

stimulation the patients experienced less involuntary leakage and therefore

required fewer pads (from 3.9 to 2.2, p = 0.007). After FMS pad weight decreased by

an average of 27.4% (from 17.5 to 12.7 gm), which could confirm patient reports

regarding improvement in incontinence and consequentially decreased pad use. In

a previous study Galloway et al established a significant reduction in pad use (from

2.5 to 1.3, p = 0.001) and leak episodes (from 3.3 to 1.7, p = 0.001) 3 months after FMS.

FMS was accompanied by a significant improvement in first sensation of bladder

filling as well as in maximum cystometric bladder capacity (see table). After

stimulation the latter increased significantly (p = 0.00004) by 48.3% (from 267 to

396 ml), which corresponds to clinically established significant decreases in

daytime frequency and nocturia. The increase in maximum cystometric capacity

was even greater in the study of Yamanishi et al which was done in 15 patients with

urinary incontinence due to detrusor overactivity. In this study stimulation was

begun after initial cystometry, and repeat cystometry was started 5 minutes after

the initiation of stimulation. Compared to the prestimulation level, the maximum

cystometric capacity increased by 64.8% during FMS (from 176.3 to 290.5 ml).  That

magnetic stimulation is effective in detrusor relaxation was also shown by the

study of Galloway et al in which mean bladder capacity also increased by 10.4%

(from 355 to 392 ml) after FMS in 50 women with stress urinary incontinence.

However, that difference in capacity was not significant. 

It is difficult to compare our study with the 2 studies mentioned due to differences

in study design, yet it seems that the rate of increase in maximum cystometric

capacity during or after FMS is in an inverse ratio with the initial prestimulation

level in that the smaller the initial maximum cystometric capacity, the higher the

volume increase rate after FMS or the higher the degree of detrusor relaxation. That

idiopathic detrusor overactivity disappeared in 4 of 5 patients after FMS could

indicate detrusor relaxation.  This was also the case in our study, in which

idiopathic detrusor overactivity disappeared in 3 of 4 patients (75%) after FMS. After

FMS we also observed an increase in maximum urethral closure pressure, however

it was not statistically significant (p = 0.72). Compared to the prestimulation level

maximum urethral closure pressure increased by 8.3% while in the study by

Yamanishi et al it increased significantly after FMS (p = 0.028) by 16.1%.  Our

patients were content with FMS, and 18 of 23 patients (78.3%) reported a significant,
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on average 41.9%, improvement in MUI symptoms.

Clinical improvement was also reported by 7 patients from the placebo group

(43.8%) but the success rate assessed by the visual analogue scale was significantly

lower (p = 0.021) at 22.9%. We believe that it is actually this very datum on the

relative improvement of difficulties in the placebo group which obliges us to

consider its influence in the future when planning similar studies, particularly in

their interpretation. The mechanism of action of FMS has not been elucidated. The

mechanism of detrusor inhibition is considered to be the same as that of functional

electrical stimulation.  The possible mechanisms through which FMS may operate

are described in detail in the report by Galloway et al, which asserts that the key to

the efficacy of magnetic therapy is the depolarization of nerve fibers, and the

effects that the nerve impulses induce in the peripheral and central regions of the

nervous system.  It seems that pulse frequency does not have an essential role in

FMS. In this study the frequency of 18.5 Hz was used, and the success rate was the

same as in our previous study in which a pulse frequency of 10 Hz was used. 

CONCLUSIONS

Despite the perhaps small number of patients included in our study, we believe

that FMS produced by the Pulsegen device represents an efficient and safe

method of treatment for women with MUI symptoms. During FMS no side effects

were reported by the patients. Also, due to the small size of the device, wearing it

was not annoying for the patients, and in principle this is important since the

stimulator is meant for home use.

Marijana Gajšek-Marchetti from the Medical Research Department assisted with

preparation of the manuscript.
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