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Efficacy of Top Flat Magnetic Stimulation Technology for
Female Stress and Urge Urinary Incontinence:
A Clinical Evaluation
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Abstract

Background: Urinary incontinence (UI) is a popular problem with a
broad range of severities and etiology. This study evaluates the effec-
tiveness and safety of a device based on top flat magnetic stimulation
to manage women affected by urge urinary incontinence (UUI) and
stress urinary incontinence (SUI).

Methods: Eighty-one female patients (35 patients who reported SUI
symptoms and 46 patients who reported UUI symptoms) underwent
a total of eight treatments sessions performed twice a week for 4 con-
secutive weeks, for 28 min. Immediately before each treatment and
up to 3 months of follow-up, two questionnaires (Incontinence Impact
Questionnaire-Short Form (IIQ-7) and Incontinence Questionnaire
Overactive Bladder Module (ICIQ-OAB)) were used.

Results: ICIQ-OAB’s average score significantly decreased (P <
0.05) from 10.54 + 3.03 at baseline to 5.45 + 2.24 at 3 months fol-
low-up. [1Q-7’s average score significantly decreased (P < 0.05) from
15.53 + 5.62 at baseline to 6.76 + 3.10 at 3 months follow-up.

Conclusions: For all women examined, protocols used led to a de-
crease of SUI/UUI complaints, achieving good results and improving

patients’ quality of life (QOL) without risk.

Keywords: Urge urinary incontinence; Stress urinary incontinence;
Quality of life; Top flat magnetic stimulation technology

Introduction

Urinary incontinence (UI) is a popular condition with symp-
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toms of varying nature and severity and can affect women of
all ages. UI can seriously affect the psychological, physical,
and social welfare of people. The principal types are mixed
and stress UI.

The overactive bladder (OAB) syndrome is described as
urgency which develops ordinarily with nocturia, with or with-
out urge UI [1]. Following the observation of involuntary blad-
der contractions urodynamic studies, OAB can coexist with
detrusor overactivity (DO) in both males and females.

Stress urinary incontinence (SUI) derives from weak and
supportive urethral muscles. Urge urinary incontinence (UUI)
results from OAB muscle, and mixed when both symptoms
may coexist.

To establish a diagnosis and exclude a urinary tract infec-
tion, physical tests, such as a stress test of the vaginal exam
and measurement of residual postvoid volume, are performed.
In this perspective, the current study shed light on evaluating
the effectiveness and safety of a device that uses top flat mag-
netic stimulation to manage women who reported SUI/UUI
symptoms.

Materials and Methods

Patients

The patient’s Ul status was evaluated by a gynecologist. Partic-
ipants were graded as SUI or UUI patients based on pertinent
questions of the questionnaires chosen for the study concern-
ing inclusive criteria for all types of U, in conformity with the
UI classification of the International Continence Society [2].
Actotal of 81 patients were included for this study. Subjects
were divided in two groups: 35 female patients (average age of
45.61 = 10.39 years) who met the criteria for SUI were classi-
fied as group A, and 46 female patients (average age of 58.36 =
14,86) who met the criteria for UUI were classified as group B.
Demographic features of patients are listed in Table 1.
Exclusion criteria included: pelvic organ prolapse beyond
the hymen established using International Continence Society
Pelvic Organ Prolapse Quantification (POP-Q) system [3]; ac-
tive infection of the urinary tract or with human papillomavirus
(HPV) or herpes; use of vaginal estrogen therapy in the prior 6
months or diuretics; abnormal vaginal bleeding; previous sur-
gical SUI treatment or pelvic radiotherapy; patients with im-
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Table 1. Demographic Characteristics of Patients

Group A Group B
Number of patients 35 46
UI type SUI UUI
Menopausal patients 10 21
Average age (mean + SD) 45.61 +£10.39 58.36 + 14.86
Duration of symptoms, years (mean + SD) 3.70 +1.20 320+ 1.40

Ul: urinary incontinence; UUI: urge urinary incontinence; SUI: stress urinary incontinence; SD: standard deviation.

planted defibrillators/neurostimulators, cardiac pacemakers,
electronic and metal implantations, heart disorders, pulmonary
insufficiency, malignant tumor, severe neurological diseases,
obesity and pregnancy.

Study device

DR. ARNOLD (DEKA MELA Calenzano, Italy) is a nonin-
vasive therapeutic device for the treatment of UI which selec-
tively lead to a stimulation of the female pelvic floor muscles
(PFMs) with an electromagnetic field characterized by a ho-
mogeneous profile (TOP FMS - TOP Flat Magnetic Stimula-
tion). With this type of stimulation, effects on blood circulato-
ry system, muscle contraction, and depolarization of neuronal
cells are obtained.

This greater homogeneity of distribution of the magnetic
field in a wider area that allows greater recruitment of muscle
fibers without producing zones of varying intensity of stimula-

tion represents one of the great advantages of our device.

The subject system is a CE-marked device since July
2020. The subject device has a central unit and a chair appli-
cator planned for deep pelvic floor area therapy, as shown in
Figure 1.

At the initial stages of treatment, before each session, a
gynecologist or a trained operator set and adjusted the patient’s
position; patient’s perineum is positioned in the center of the
seat where the coil is placed to ensure a proper intensity of
stimulation and to achieve a muscle contractions uniform dis-
tribution.

With the use of subject device, the muscles work at the
same intensity in all the area considered. A trained assistant
or a physician set stimulation intensity and patient’s chair po-
sition before each treatment to consent an adequate stimula-
tion and to ensures patient comfort during the treatment. For
a precise position of the patient before therapy, the seat height
has been adjusted, so that the patient’s legs are perpendicularly
flexed, the thighs are parallel to the floor and the feet are flat

Figure 1. Representation of DR. ARNOLD’s chair. Courtesy of DEKA MELA company.
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Table 2. 11Q-7 and ICIQ-OAB Questionnaire Mean Score (+ SD) Evaluated for Group A and Group B at Baseline and up to 3 Months

Follow-Up
Baseline 3MFU Significance
11Q-7, group A 15.53+5.62 6.76 £3.10 P<0.05
ICIQ-OAB, group B 10.54 +3.03 545+2.24 P<0.05

11Q-7: Incontinence Impact Questionnaire-Short Form; ICIQ-OAB: Incontinence Questionnaire Overactive Bladder Module; SD: standard deviation;

3MFU: 3 months follow-up.

on the ground.

Assessments and study protocol

All patients underwent eight treatments with the DR. AR-
NOLD system (DEKA MELA Calenzano, Italy). Sessions
were performed twice a week for 4 straight weeks, for 28 min.

All patients started with a short warm-up phase; patients
of group A underwent four sessions with the protocol Hypoto-
nus/Weakness 1 and four sessions of the protocol Hypotonus/
Weakness 2 [4]. Patients of group B underwent eight sessions
with the protocol Overtone/Pain protocol (muscle work aimed
at muscle inhibition). The patient’s position and intensity of
the stimulation were set before each treatment to ensure ad-
equate stimulation.

Two questionnaires were used to evaluate the urinary im-
provements: Incontinence Questionnaire Overactive Bladder
Module (ICIQ-OAB) [5] has been assigned and filled out by
patients of group B, and Incontinence Impact Questionnaire-
Short Form (IIQ-7) [6] has been assigned and filled out by
patients of group A. The two questionnaires were completed
before each treatment and up to 3 months follow-up (3MFU).

A high score shows an important presence of symptoms,
while the decrease indicates improvement. Side effects, in-
cluding tendon pain, muscular pain, local erythema, skin red-
ness and temporary muscle spasm, were evaluated during the
entire treatment periods.

Institutional Review Board approval is not necessary as
DR. ARNOLD system is a CE-marked device since July 2020.
The study was conducted in accordance with the Declaration
of Helsinki.

Statistics

Student’s ¢-test and SPSS (IBM Corp., New York, USA) were
performed. Data were shown as means + standard deviation
(SD).

Results

According to questionnaire results, both improvements in UUI
and SUI symptoms were observed, at baseline and after treat-
ment session at 3MFU, as shown in Table 2.

All two questionnaire mean scores significantly decreased
(P <0.05).
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ICIQ-OAB’s average score significantly decreased (P <
0.05) from 10.54 + 3.03 at baseline to 5.45 + 2.24 at 3SMFU.
11Q-7’s average score significantly decreased (P < 0.05) from
15.53 + 5.62 at baseline to 6.76 + 3.10 at 3MFU (Figs. 2, 3).

No side effects were reported.

Discussion

Pharmacological treatment of SUI is restricted. The only
pharmacological options available are the serotonin and nor-
epinephrine reuptake inhibitors [7], whose common adverse
effects were report in several clinical studies, such as constipa-
tion, dry mouth, nausea, fatigue, migraine, insomnia, and diar-
rhea [8]. For OAB or UUI, drugs such as the newly agonist
of beta-3-adrenoreceptor mirabegron, or antimuscarinics, are
well established. However, they may be poorly tolerated [9],
and side effects such as constipation, blurred vision, and a re-
duction of salivation were observed.

When antimuscarinic treatments fail to alleviate symp-
toms, patients might require invasive treatments, such as
botulinum neurotoxin-A (BoNT-A) injections, posterior tibial
nerve or central neuromodulation [10].

Other therapy for SUI/UUI consists of conservative meas-
ures. This includes the use of mid-urethral slings, modification
of fluid intake [11] or avoiding caffeinated drinks, electrical
stimulation (ES), weight loss, and pelvic floor training (Kegel
exercises); but patients should be encouraged to persevere
with these treatments [12]. Since Kegel exercises are often not
performed gradually and correctly by patients, their effective-
ness is reduced [13].

Several studies demonstrated the efficacy of magnetic
stimulation (MS) in the management of SUI/UUI conditions
[14-19] and in mixed urinary incontinence (MUI) patients [20,
21]. In comparison to ES, MS requires that less current be gen-
erated on the body surface. Thus, MS, by inducing electric cur-
rents, can activate deep neural structures without discomfort
or pain for the patient. Furthermore, as a result of the deep
penetration of the electromagnetic field in the pelvic area, a
greater activation of the muscle force of the PFM is observed
compared to electro-stimulators, with which most of the en-
ergy emitted is dispersed on the surface. MS treatment leads
to an improvement in patient’s Ul symptoms and quality of
life (QOL), with no side effects reported. However, the longer-
term treatment outcomes must be determined by long-term
trials [22]. Recently published studies [4, 23] already dem-
onstrated the efficacy of top flat magnetic stimulation both in
the management of physical condition in female subjects and
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Results of Incontinence Questionnaire Overactive Bladder Module (ICIQ-OAB)
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Figure 2. Histogram representation of ICIQ-OAB mean score of patients suffering from UUI (group B), before the treatment and
up to 3 months follow-up. ICIQ-OAB: Incontinence Questionnaire Overactive Bladder Module; UUI: urge urinary incontinence;
3MFU: 3 months follow-up.

male UI after radical prostatectomy with good and promising ing the effects of SUI and UUI on QOL [24]. An anxiety and

results. depression symptoms increasing in patients with Ul, as well as
Although incontinence is not a life-threatening condition a degeneration of general QOL, were observed. People with Ul
it can substantially affect the QOL. Several studies are examin- may experience severe limitation and embarrassment in their

Results of Incontinence Impact Questionnaire-Short Form (11Q-7)
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Figure 3. Histogram representation of [IQ-7 mean score of patients suffering from SUI (group A), before the treatment and up
to 3 months follow-up. 11Q-7: Incontinence Impact Questionnaire-Short Form; SUI: stress urinary incontinence; 3MFU: 3 months
follow-up.
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daily activities such as going out or exercising. Ul can also
affect women relationships due to the risk of leak during the
various steps of intercourse.

For the majority of subjects, conservative treatments are
disposable for these main kinds of UI, but there are significant
limitations [25].

The magnetic stimulator technology works by exerting
a deep stimulation of the PFMs and an efficient recovery of
neuromuscular control in these patients [26]. According to the
scientific literature, this technology, with a PFM strengthen-
ing, can safely and effectively treat urge, stress and mixed Ul
across a broad demographic of patients, as discussed above.
This innovative technology triggers intense contractions of the
PFMs, inducing electrical currents which depolarized neurons,
causing concentric contractions, and lifting the entire PFM
[18]. The key efficacy of the subject device is based, thanks to
electromagnetic energy, on a neuromuscular control recovery
and a deep PFM stimulation.

Our findings clearly show benefits of top flat magnetic
stimulation in both SUI and UUI conditions. According to
questionnaire results, our findings indicate an improvement
in UUI and SUI symptoms at baseline and after treatment
session at 3MFU, showing a significantly reduction of both
ICIQ-OAB and I1Q-7 mean scores of treated subjects. Patients
reported a reduction of UI symptoms severity, which has had a
positive impact on their QOL. Based on the qualitative assess-
ment, patients also reported a better control of urination and
increased sexual satisfaction.

In comparison to the other treatment modalities for pel-
vic floor restoration, this technology has significant benefits.
To stimulate the muscles, it does not need the use of a probe
and thanks to the regular emission of progressively supplied
energy, it allows patients to remain fully clothed in a comfort-
able and ergonomic seat. Patients can perceive the relaxation
of the muscles involved in the treatment, making them acquire
greater self-awareness and recover their daily activities imme-
diately after treatments.

Furthermore, the possibility that the device is be able to
use different types of protocols makes it effective to treat dif-
ferent types of pathological conditions linked to UI. Finally,
the subject device can also be used in combination with other
pharmacological or physical methods [27].

Study limitations

Limitation of the current study includes the lack of a control
group and of urodynamic testing to establish a diagnosis of
DO. Our future goal will be to implement these aspects with
further investigation.

Conclusions

Based on the study results, this technology could represent a
new treatment option for SUI/UUI conditions. For all women
examined, the protocols used led to a reduction in SUI/UUI
symptoms being minimally invasive and improving patients’
QOL without risk.
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