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ABSTRACT

This double-blind, placebo-controlled study assessed the efficacy of 3 weeks of
impulse magnetic-field therapy for erectile dysfunction (ED). Twenty volunteers
who suffered from ED or orgasmic disturbances were randomly assigned to either
active treatment or placebo (n = 10 each). Efficacy was assessed in terms of inten-
sity and duration of erection, general well-being, sexual activity, and warm
sensation in the genital area. In the active-treatment group, all efficacy endpoints
were significantly improved at study end (P<.01), with 80% reporting increases in
intensity and duration of erection, frequency of genital warmth, and general well-
being. The remaining 20%, who experienced minor improvements, were found to
have an influenza-like infection after the study that may have influenced their
results. Only 30% of the placebo group noted some improvement in their sexual
activity; 70% had no change. No side effects were reported.
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INTRODUCTION

Male sexual dysfunction can take several forms. One of them is erectile
dysfunction (ED), the consistent inability to maintain an erect penis with
sufficient rigidity to allow sexual intercourse. After premature ejaculation,
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ED is the most common sexual problem in men, affecting up to 30 million in the United
States.! Epidemiologic studies have demonstrated that 39% of French men 18 t0 -
70 years of age have some degree of ED, and 11% have complete ED.2 In the United -
Kingdom, approximately 17% to 19% of men are thought to suffer from ED.>* Ina soci- .
ety that widely promotes sexuality, ED exerts a powerful negative effect on feelings of -
self-worth and self-confidence and may impair the quality of life of men and their part- -

ners. The ensuing damage to personal relationships can influence all aspects of life.’

RISK FACTORS

Various studies have uncovered significant associations among depression, car- .
diovascular disease, and ED. Age, heart disease, hypertension, sedentary behavior,
related medication, cigarette smoking, and abnormal lipid levels have been impli- :
cated in all three medical conditions, which share many of the same risk factorsand .
etiologic relationships. Patients with sexual dysfunction appear likely to have
comorbid cardiovascular disease and depression, as well as the potential increased

risk for cardiac mortality.

Treatment of cardiovascular diseases or depression with antihypertensives and °
psychotherapeutic agents (especially selective serotonin reuptake inhibitors) :
accounts for approximately 25% of ED cases. This leads to noncompliance, as ED is .
usually reversible when use of the offending agent is discontinued or a suitable :

alternative is substituted.s’

Midlife changes may occur too late to reverse the effects of smoking, obesity, and
alcohol consumption on ED. In contrast, physical activity may reduce risk, evenif ini-
tiated in middle age. Early adoption of healthful lifestyles, therefore, may be the best

approach to reducing the burden of ED on the health and well-being of older men.?

PATHOPHYSIOLOGY

Normal penile erection is a hemodynamic process that depends on smooth-mus-
cle relaxation mediated by parasympathetic neurotransmission, nitric oxide, and
possibly other regulatory factors and electrophysiologic events.” Desire (sexual
interest in the partner), sex drive (the mental state leading to fantasy and sexual
behavior such as masturbation), the ability to reach orgasm, and ejaculatory capaci-
ty may all remain intact in the presence of ED.?

ED may have arterial, venous, neurogenic, or psychogenic causes and should be
clearly distinguished from problems with libido, ejaculation, and orgasm. A loss of
libido may be the direct consequence of androgen deficiency, whether based on
hypothalamic, pituitary, or testicular disease. Loss of emission (lack of seminal fluid
during ejaculation) may result from retrograde ejaculation or from androgen defi-
ciency. Premature ejaculation is generally an anxiety-related disorder, whereas loss
of orgasm is usually of psychological origin."

Two types of ED can be distinguished: primafy (congenital) and secondary (spon-
taneous/situational). Secondary ED can be temporary or long term. Whereas
temporary ED as a rule is of psychogenic origin, longer-term ED has mostly organ-

ic origins. Risk factors for ED are diabetes mellitus, hyperlipidemia, hypertonia,
and smoking.!?
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ED is a major public health problem. Although recent work has focused on its
medical and physical etiology, the importance of psychological factors should not be
dismissed. Several cross-sectional studies have reported links between ED and
depression, anger, and dominance. Whether these factors are prospectively associ-
ated with the risk of ED has yet to be established. Results from the Massachusetts
Male Aging Study® (1987-1997) suggest that new cases of ED are likely to occur
among men who exhibit a submissive personality.

MANAGEMENT OF ED

ED is a delicate problem that patients are often embarrassed or reluctant to
discuss with their primary-care physicians. Unfortunately, many physicians also fail
to promote open discussion of sexual dysfunction. If patients do ask for help, some
conventional remedies such as revascularization or implantation of alloplastic erectile
aids (penile prostheses) require major surgery and are appropriate only for
a selected group of men with severe ED. Moreover, their long-term effect is relatively
poor.'* Recent UK management guidelines for ED listed several forms of treatment:
psychosexual intervention, oral sildenafil, intracavernosal prostaglandin (alprostadil)
mjections, transurethral alprostadil, vacuum devices, and penile prostheses.’® Oral
medication is currently first-line therapy, and the arrival on the market of sildenafil
has revolutionized the treatment of ED. Many men, however, are not suitable candi-
dates for sildenafil,'¢ the number of side effects is high, and many physicians lack suf-
ficient understanding to reasonably prescribe the drug.”

Intracavernosal injection of prostaglandins such as PGE; elicits an erection in men
with ED. An extensive study'” has identified arterial lesions (atheroma) as a cause of
ED, which prompted the classification of “vasculogenic” ED. A major drawback of
intracavernosal injection of PGE,, however, is significant local pain in as many as 40%
of patients, compared with the minimal systemic side effects following intrapenile
injection. Nevertheless, intracavernosal PGE, is recognized as a therapeutic advance,
because papaverine, another widely used agent for ED, may cause unwanted
prolonged erections in up to 9.5% of patients (the rate with PGE, is lower)."

IMPULSE MAGNETIC-FIELD THERAPY

Magnetic pulse fields induce an alternating current within the body’s electrolytes.
This affects the cells’ water content, mitochondrial function, physical properties of
the membranes, nutrient, oxygen and amino-acid uptake, energy production, ion
membrane permeability, and macrophage migration. Magnetic fields in adequate
forms and doses can increase oxygen uptake by the cell, enhance blood circulation,

and reverse functional impairment.

Recent studies have shown that magnetic pulse fields are effective in the treat-
ment of psychogenic disorders.’*?* A magnetic pulse field located in an area of pain
induces an increase in blood flow, which, combined with muscular relaxation, exerts
a positive influence on the entire system. |

Recent studies in dogs? and healthy human volunteers? demonstrated that sacral

magnetic stimulation of both the full and the empty rectum significantly increased
rectal and vesical pressure and decreased anal pressure. Intermittent magnetic stim-
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ulation achieved evacuation of the full irectgm. Magnetic StiWUh_tiOZIyl was also used
for the treatment of patients with constipation due to rectal inertia.

In the canine study? magnetic stimulation of the cavernous nerve raised intra-
corpol‘eﬂl pressure and produced fu}l peru!e erecho_n after a mean latency of 78 =
2 5 seconds. On discontinuation of stimulation, erection and‘ intracorporeal pressure
returned to baseline status after a mean of 14.2 + 3.2 seconds. The response returned

after an off-time of 50 seconds and was reproducible infinitely, provided that the off-
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time was observed. Results in the canine model prompted a study in 32 patients :

with neurogenic ED and 20 healthy volunteers.?” A magne_tic coi} was placed over
the dorsal aspect of the penis in the vicinity of the symphysis pubis. For 10 minutes.
magnetic stimulation at 40% intensity and 20-Hz f{equency, 5(? seconds on and
50 seconds off, led to gradual increases in length anc@ diameter until full erection was
achieved; the penis became firm, rigid, and pulsatile. Intracorporeal pressure also
increased significantly (P<.0001) at full erection. The study demonstrated that mag-
netic stimulation is a simple, noninvasive method that produces no adverse effects
and might be suitable for patients with ED.

The aim of the present study was to verify the hypothesis that, as a result of their
hemodynamic vasoactive properties, low-frequency pulsed magnetic waves exert
a positive effect on orgasmic disturbances and on erectile potential.

PATIENTS AND METHODS

This study used a specifically designed impulse magnetic-field device that gen-
erates ELF waves (extreme low-frequency magnetic waves) at a field strength of
5 uTs. The impulse frequency was 18 Hz, close to the pulse frequency of the earth.
The matchbox-sized device (Explorer Bio-Potenzor/Meteco, Berlin, Germany) had
to be carried in the genital area (maximum distance, 50 cm).

Impulse magnetic-field therapy was administered for 3 weeks to 20 men suffer-
ing from ED and orgasmic dysfunction, who were between 30 and 60 years of age.

Patients from whom good compliance could be expected were randomly assigned
to either an active-treatment or placebo group (n = 10 each).

Men suffering from impotence of mainly somatic origin were excluded. Other
exclusion criteria were acute infectious or severe organic diseases (arteriosclerosis,
gh‘abetes mellitus, ulcer, major surgery or myocardial infarction within the preced-
ing 12 months), as well as use of the following medications within the preceding
6 months: thrombocyte-aggregation inhibitors, dipyridamole, sulfinpyrazone,
antiphlogistics, corticosteroids, or Immunosuppressives.

‘ Study partic'ipants were volunteers; however, the delicate nature of the investiga-
tion may have introduced some bias, as only men willing to admit their sexual prob-
lem to the physician (and thereby “reveal” it publicly) volunteered.

The active-treatment group received the device; the placebo group received a non-

operative device of similar appearance. All patients had to wear the device no more

than 50 cm from the genitals as regularly as possible for 3 weeks.
. A medical examination was conducted before and after the treatment, and clinical
ata were collected at those times. Efficacy endpoints were intensity of erection, gen-

?(l;ai Xgl/l—bf:ipg,aland sexqal afﬁ‘l’ioty- Symptoms were assessed on an 11-point scale
= minimal expression to = maximal expression), ‘ "y
patients were asked to evaluate the pression), At the end of trea

mean duration of their erection (in minutes)
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g‘slrhllré% iiﬁ;ﬁlfontacts and the frequency of warmth in the genital area (during the

Safety was assessed in terms of incidence of adverse events.

Statistical Analysis

The following statistical methods were used: x? test for random sample survey of
nominal rating values; Mann-Whitney U test for random sample survey, Wilcoxon
test for specific sample survey (the latter two only for the scales with the least simi-
lar Intervals); ¢ test for two random and two specific sample surveys; and analysis
of variance of interval scale values with normal distribution. Results were expressed
as means + standard deviation.

RESULTS

‘Twenty volunteers were enrolled and completed the study. Data from the entire
enrollment were analyzed.

The table shows changes in efficacy endpoints before and after treatment.

Before After ..
Treatment Treatment Change, % Significance
Symptom’ Placebo Treatment Placebo Treatment Placebo Treatment P<t P«
Intensity of 2.1 2.0 3.2 7.1 52 255 001 .001
erection
Well-being 2.0 2.8 3.6 7.9 80 182 .001 .001
Sexual activity 1.8 Z.0 3.2 7.8 78 290 .001 .001
Duration of - - 6.3 30.1 - - .01 -
erection, min
Frequency of warm - - 1.5 5.7 - ~ .01 -

sensation/week

*Scored on an 11-point scale.
*Placebo vs active treatment at end of treatment (U] test).
*Before vs after treatment in active-treatment group (Wilcoxon test).

Initial values did not differ significantly between the active-treatment and placebo
groups. On average, however, the active-treatment group wore the device for
18.6 hours daily, compared with approximately 22 hours daily for the placebo group.
WValues for all assessed criteria were significantly higher at the end of treatment (P<.001)
in men assigned to the active device, 80% (n = 8) of whom reported an increase in the
intensity and duration of erection and warm sensation. The remaining 20% of the
active-treatment group (n = 2) reported only minor improvements; this result may have
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been due to the influenza-like infection they experienced during the study. In contrast,
only 30% of placebo patients (n = 3) noted an improvement in sexual activity; 70% ;

(n = 7) saw no change in their status.
No treatment-related side effects or complications were reported.

DISCUSSION

The present findings confirm previous results on the efficacy of ELF waves in
humans, demonstrating an essentially positive effect on symptoms that were diffi- .-

cult to treat>*?* Moreover, the increase in oxygen supply, secondary to increases in ;

circulation, enhanced libido; this, in turn, led to improvements in general well- |

being. In this study ELF waves proved beneficial to men suffering from ED of dif-

ferent origins.

The device produced no side effects, again confirming the results of other studies?*

In industrialized nations, the prevalence of ED is growing. Oral agents like silde-
nafil, vacuum devices, and intracavernosal injections represent state-of-the-art thera-

py. The associated costs, however, are high, as patients often switch treatments owing ;

to a lack of success. Treafment approaches should therefore focus on achievement of
long-term satisfaction.®

The lack of adverse effects from the device, as well as the improvements experi-
enced by a majority of patients, speaks to its viability as an economic and therapeu-
tic option in ED.

Although the sample in this controlled study was small, the results were clear and
significant. This device deserves further investigation with more participants, a longer
time frame, additional endpoints, and more detailed diagnosis at the beginning of
therapy. It would also be desirable to determine the effect of ELF waves in women,
who are more frequently affected by sexual dysfunction than are men.*
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