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Abstract:

Background: Pelvic floor dysfunction, stress urinary incontinence (SUI), urge urinary
symptoms, erectile dysfunction (ED), chronic pelvic instability, and weakened core musculature are
highly prevalent conditions associated with aging, childbirth, obesity, sedentary lifestyle, and
neuromuscular deconditioning. Conventional treatment approaches—including pelvic floor
physiotherapy, biofeedback, electrical stimulation, pharmacotherapy, and surgery—may be limited by
adherence, invasiveness, discomfort, or inconsistent long-term response. High-intensity electromagnetic
stimulation has emerged as a non-invasive therapeutic modality capable of inducing supramaximal
muscle contractions and neuromuscular activation without direct skin contact.

Objective: This multicenter prospective study evaluated the safety, tolerability, clinical
response, sonographic changes, histopathological findings, and molecular remodeling patterns
associated with the Heager GmbH Alfonse electromagnetic therapy system, a multimodal platform
incorporating three independent electromagnetic field generators intended to target pelvic floor
musculature, cavernous/perineal musculature, and abdominal/core musculature simultaneously or
independently.

Methods: A prospective multicenter clinical cohort study was conducted across
rehabilitation, urogynecology, and men’s health centers in South America between 2022 and 2025. One
hundred adult participants with stress urinary incontinence, mixed urinary symptoms, erectile
dysfunction, postpartum pelvic floor weakness, chronic low back pain associated with core weakness,
or generalized pelvic floor dysfunction underwent a structured treatment protocol using the Heager
GmbH Alfonse electromagnetic therapy system. The platform incorporates three independent
generators with nominal field capacities of 3 Tesla, 2.5 Tesla, and 1.5 Tesla directed toward pelvic
floor, abdominal/core, and cavernous/perineal muscle regions respectively.
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Clinical outcomes included International Consultation on Incontinence Questionnaire-Short Form
(ICIQ-SF), International Index of Erectile Function-5 (IIEF-5), pelvic floor strength grading, pain
scores, quality-of-life assessment, and patient-reported global improvement. Imaging and biological
analyses included transperineal ultrasonography, muscle thickness evaluation, histopathological
staining, immunohistochemical markers including a-smooth muscle actin (a-SMA) and vascular
endothelial growth factor (VEGF), and exploratory tissue remodeling assessment.

Results: Substantial clinical improvement was observed across multiple outcome domains.
Mean ICIQ-SF scores improved significantly in patients with urinary symptoms, while male
participants with erectile dysfunction demonstrated clinically meaningful increases in IIEF-5 scores.
Sonographic assessment demonstrated increased pelvic floor muscle density and improved structural
organization after treatment. Histopathological evaluation demonstrated improved muscle fiber
alignment, reduced interstitial disorganization, increased a-SMA expression, and enhanced VEGF-
associated vascular signaling. Participants also reported improvement in core stability, pelvic support
sensation, and chronic lower back discomfort. No serious adverse events were observed. Mild transient
muscle soreness was the most common self-limited adverse effect.

Conclusion: The Heager GmbH Alfonse multimodal eleciromagnetic therapy system
demonstrated encouraging short-term clinical, sonographic, and biological outcomes in pelvic floor
rehabilitation, urinary symptom management, erectile dysfunction support, and core muscle
strengthening. These findings support further randomized sham-controlled studies with standardized
neuromuscular assessment, objective electrophysiologic analysis, and longer-term follow-up.

Keywords: High-intensity electromagnetic therapy; pelvic floor dysfunction; stress urinary
incontinence; erectile dysfunction; pelvic rehabilitation; neuromuscular stimulation; transperineal
ultrasound; a-SMA; VEGF; muscle remodeling; supramaximal contraction therapy

INTRODUCTION

Pelvic floor dysfunction encompasses a broad spectrum of disorders affecting urinary
continence, pelvic organ support, bowel function, sexual function, and core stability.
These disorders affect both women and men and are frequently associated with
childbirth, menopause, aging, obesity, neurologic disease, chronic straining, pelvic
surgery, sedentary lifestyle, and generalized muscular deconditioning.

Stress urinary incontinence remains one of the most common pelvic floor
disorders in women and substantially affects quality of life, emotional wellbeing, social
participation, sexual confidence, and physical activity. Similarly, erectile dysfunction in
men is a multifactorial disorder involving vascular, neurologic, hormonal, psychogenic,
and muscular components. Increasing evidence suggests that pelvic floor musculature,
perineal support structures, and cavernous muscle activation contribute meaningfully to
continence mechanisms and erectile physiology.

Conservative management strategies include pelvic floor physiotherapy, Kegel
exercises, electrical stimulation, behavioral training, biofeedback, vaginal cones,
medications, and lifestyle interventions. However, adherence to home exercise regimens
is often poor, and traditional stimulation modalities may be uncomfortable or inadequate
for inducing deep neuromuscular activation. Surgical intervention is effective in selected
cases but is invasive and not universally acceptable.

High-intensity targeted electromagnetic (HITEM) and related neuromuscular
electromagnetic technologies have recently emerged as non-invasive rehabilitation
platforms designed to induce supramaximal muscle contractions through rapidly
changing electromagnetic fields. Electromagnetic induction can depolarize motor
neurons and induce repetitive involuntary muscle contraction without requiring direct
cutaneous electrical contact. Repeated supramaximal contractions may contribute to
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muscle hypertrophy, neuromuscular re-education, improved circulation, and connective
tissue remodeling.

The Heager GmbH Alfonse electromagnetic therapy system was developed as
a multimodal rehabilitation platform incorporating three independent electromagnetic
generators intended to target anatomically and functionally distinct muscle groups
simultaneously or independently. The system concept includes:

1. A pelvic floor-targeted generator intended to stimulate levator ani and pelvic
support musculature.
2. A cavernous/perineal-targeted generator intended to support perineal and
erectile-associated musculature.
3. An abdominal/core-targeted generator intended to support abdominal
stabilization and lumbopelvic functional balance.
The rationale for multimodal synchronized activation is based on the concept that
continence, pelvic support, posture, sexual function, and lumbopelvic biomechanics are
interdependent rather than isolated processes.

In addition to clinical symptom assessment, modern rehabilitation technologies
increasingly require objective biological and imaging validation. Ultrasound imaging
permits visualization of pelvic floor movement, muscle thickness, and levator support.
Histopathological and molecular analyses may provide insight into muscle fiber
organization, angiogenic response, extracellular remodeling, and adaptive
neuromuscular tissue response.

This prospective multicenter study was therefore designed to evaluate the
clinical effectiveness, sonographic findings, histopathological changes,
immunohistochemical patterns, and short-term safety profile associated with multimodal
electromagnetic therapy using the Heager GmbH Alfonse system.

MATERIALS AND METHODS

Study Design

This investigation was designed as a prospective, multicenter, exploratory clinical cohort
study performed between January 2022 and March 2025 across urogynecology,
rehabilitation medicine, pelvic floor therapy, and men’s health centers in South America.
The study evaluated short-term and intermediate-term outcomes associated with
multimodal electromagnetic neuromuscular stimulation therapy.

Ethical Approval and Consent

This study represents an observational clinical analysis performed during routine
medical practice. All analyzed data were anonymized prior to scientific evaluation and
publication. The study was conducted in accordance with generally accepted ethical
standards for clinical research and patient confidentiality principles.

Study Population

A total of 100 adult participants were enrolled.
Female Cohort

Women presenting with:

®  stress urinary incontinence,
®  mixed urinary symptoms,

®  postpartum pelvic floor weakness,
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e  pelvic floor instability,
®  chronic pelvic weakness,

®  or mild pelvic support dysfunction.
Male Cohort
Men presenting with:

®  erectile dysfunction,
®  pelvic floor weakness,
®  perineal instability,
®  or chronic pelvic dysfunction.
Musculoskeletal Cohort
Participants with:
®  chronic low back discomfort associated with poor core stability,
®  abdominal muscular weakness,

®  or lumbopelvic instability.

Inclusion Criteria
Participants were eligible if they:
1. Were aged 21-75 years.
2. Had symptomatic pelvic floor dysfunction, urinary symptoms, erectile
dysfunction, or core instability.
Were medically stable.
Were willing to complete the treatment schedule.
Could complete questionnaires and follow-up.
Provided written informed consent.

o O

Exclusion Criteria
Participants were excluded for:
1. Pregnancy.
Implanted pacemakers or neurostimulators.
Metallic implants incompatible with electromagnetic therapy.
Active pelvic malignancy.
Uncontrolled neurologic disorders.
Severe cardiac instability.
Acute pelvic infection.
Recent pelvic surgery (<3 months).
Uncontrolled seizure disorders.
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Severe uncontrolled psychiatric disease.

Device Description and Electromagnetic Engineering

The Heager GmbH Alfonse system is a chair-based multimodal electromagnetic
rehabilitation platform incorporating three independent electromagnetic wave
generators designed to stimulate anatomically distinct neuromuscular regions.

EUROPEAN ACADEMIC RESEARCH - Vol. XIV, Issue 3/ June 2026
149



Diego F. Almeida; Mateo R. Guzmén; Andrés 1. Vargas; Laura N. Beltran; Ricardo E. Montero—
Multimodal electromagnetic therapy for pelvic floor and neuromuscular rehabilitation

Generator Configuration

|Generat0r ||Intended Anatomical Target ||Nominal Field Capacity|

|Generator A||Pelvic floor musculature ||3 Tesla |

|Generator BHAbdominal/core musculature ||2.5 Tesla |

|Generator CHCavernous/perineal musculature||1.5 Tesla |

The platform permits:
® independent activation,
®  gsynchronized multimodal stimulation,
e  variable pulse sequencing,
e frequency modulation,
e  and region-specific therapeutic programming.
The system is designed to induce rapidly alternating electromagnetic fields capable of

depolarizing motor neurons and inducing involuntary supramaximal muscle
contractions.

Electrophysiological Rationale

Electromagnetic induction therapy operates through rapidly changing magnetic fields
that induce electric currents in excitable tissue according to Faraday’s law of induction.
The induced current depolarizes motor neurons, generating repetitive muscle
contractions that may exceed the intensity achievable through voluntary contraction
alone.

Potential physiological effects include:

Neuromuscular re-education.

Increased muscle recruitment.

Improved pelvic support.

Enhanced circulation.

Increased local metabolic activity.

Improved proprioceptive signaling.

Muscular hypertrophy and strengthening.

Enhanced vascular perfusion.

© X NSO WD

Connective tissue remodeling.

10. Functional support of continence mechanisms.
In male patients, stimulation of perineal and cavernous-associated musculature may
contribute to improved erectile support through enhanced pelvic floor contraction,
improved vascular support, and neuromuscular recruitment.
In women with urinary symptoms, strengthening of levator ani and periurethral support
musculature may improve urethral closure dynamics and pelvic support.

Treatment Protocol
Participants underwent structured electromagnetic therapy sessions over 6—-8 weeks.
Standard Protocol

® 2 sessions weekly.
(] Session duration: 28—-35 minutes.

®  Progressive intensity escalation according to tolerance.
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e  Simultaneous or sequential generator activation depending on indication.
Pelvic Floor Protocol
Targeted pelvic floor stimulation using Generator A.
Erectile Dysfunction Protocol
Combined perineal/cavernous stimulation using Generator C with supportive core
stabilization activation.
Core Rehabilitation Protocol
Abdominal and lumbopelvic activation using Generator B.
Treatment intensity was adjusted according to:

®  patient comfort,
®  visible muscle contraction,
®  tolerance,

e and therapeutic response.

Outcome Measures
Primary Clinical Endpoints
Urinary Symptoms

e ICIQ-SF.

e  Pad testing.

®  Pelvic floor strength grading.
Erectile Dysfunction

e IIEF-5.

®  Patient-reported erection quality.

e  Sexual confidence scoring.
Musculoskeletal Outcomes

®  Core stability assessment.

o  Lower back discomfort scoring.

e  Functional movement assessment.

Secondary Outcomes

1. Quality-of-life improvement.
Patient global satisfaction.
Sonographic muscle assessment.
Histopathological remodeling.
Molecular marker changes.

S

Adverse event monitoring.

Sonographic Assessment
Transperineal and pelvic ultrasound imaging was performed before and after treatment.
Imaging assessment included:

e  pelvic floor muscle thickness,

® levator support,

®  muscle density,

®  dynamic contraction assessment,

e  and structural organization.
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Selected participants underwent Doppler evaluation for vascular perfusion assessment.
Representative imaging demonstrated:

®  improved muscular organization,
® increased echogenic consistency,

e and enhanced functional contraction dynamics.

Histopathological and Molecular Analysis
A subset of consenting participants underwent exploratory tissue evaluation.
Histopathological Assessment
Staining included:
e  Hematoxylin and eosin (H&E),
e  Masson’s trichrome,

®  connective tissue evaluation.
Observed findings included:

®  improved muscle fiber alignment,
®  reduced interstitial disorganization,
® improved stromal organization,

e and reduced degenerative appearance.

Immunohistochemical Analysis

Markers evaluated included:

a-SMA (Alpha Smooth Muscle Actin)

Marker associated with smooth muscle integrity and contractile tissue activity.

VEGF (Vascular Endothelial Growth Factor)

Marker associated with angiogenesis and vascular remodeling.

Post-treatment tissue demonstrated increased a-SMA and VEGF expression compared
with baseline samples.

Statistical Analysis
Continuous variables were expressed as mean + standard deviation.
Paired comparisons between baseline and follow-up were analyzed using:

®  paired t-tests,
e  Wilcoxon signed-rank tests,

e and repeated measures analysis where appropriate.
Categorical variables were analyzed using chi-square or Fisher’s exact testing.
A p-value <0.05 was considered statistically significant.

RESULTS

Participant Completion
Most participants completed the full treatment protocol and follow-up schedule.

Urinary Symptom Outcomes

Patients with stress urinary incontinence demonstrated significant reduction in urinary
leakage frequency and symptom burden.

Mean ICIQ-SF scores improved significantly after treatment.
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Many participants reported:
® improved pelvic support sensation,
®  reduced urgency episodes,

o and improved confidence during physical activity.

Erectile Dysfunction Outcomes
Male participants demonstrated clinically meaningful improvement in ITEF-5 scores.
Participants reported:

® improved erection rigidity,
® improved maintenance,
®  increased confidence,

e and improved pelvic muscular control.

Core Rehabilitation Outcomes
Participants with core instability and lower back discomfort demonstrated:

e improved abdominal tone,
® improved postural stability,
® improved pelvic control,

e  and reduced chronic lower back discomfort.

Sonographic Findings

Ultrasound assessment demonstrated:
® increased pelvic floor muscular density,
® improved contraction dynamics,
® increased structural organization,

e and improved levator support.
No imaging evidence of structural injury or tissue destruction was observed.

Histopathological Findings
Histological evaluation demonstrated:

e improved muscle fiber alignment,
®  reduced interstitial irregularity,
® improved connective tissue organization,

e  and reduced degenerative changes.
Masson’s trichrome staining demonstrated more organized connective tissue architecture
after treatment.

Immunohistochemical Findings
Post-treatment tissue demonstrated:

® increased a-SMA expression,
e increased VEGF signaling,
® improved vascular density,

e and evidence of adaptive tissue remodeling.
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These findings support the hypothesis that repetitive electromagnetic neuromuscular
activation may induce biological adaptation beyond temporary muscular contraction.

Safety and Tolerability
No serious device-related adverse events were observed.
The most common adverse effects included:

e  mild transient muscle soreness,
®  temporary fatigue sensation,

e and mild post-treatment muscular tightness.
No participant discontinued therapy due to adverse events.
No cases of:

®  Durns,

®  neurologic injury,

®  tissue destruction,
®  urinary retention,

®  or major cardiovascular complications were observed.
DISCUSSION

This prospective multicenter cohort study suggests that multimodal electromagnetic
rehabilitation therapy using the Heager GmbH Alfonse system may provide clinically
meaningful improvements in urinary symptoms, pelvic support function, erectile
function, and core muscular stability.

The observed sonographic, histopathological, and molecular findings
strengthen the biological plausibility of the therapeutic response.

Unlike passive therapies, electromagnetic neuromuscular stimulation induces
involuntary supramaximal contractions that may recruit deeper muscular structures not
consistently activated during voluntary exercise.

The multimodal design of the Heager GmbH Alfonse system represents a
notable engineering distinction. Rather than focusing on a single muscular target, the
platform attempts synchronized stimulation of:

e  pelvic floor support structures,
®  cavernous/perineal musculature,

e  and abdominal stabilizing musculature.
This approach aligns with modern understanding of lumbopelvic biomechanics, where
continence, posture, pelvic support, sexual function, and core stabilization interact as
integrated neuromuscular systems.

The increase in a-SMA expression suggests adaptive smooth muscle or
contractile tissue response. VEGF upregulation suggests vascular remodeling and
improved tissue perfusion.

The ultrasound findings are particularly important because pelvic floor
imaging provides objective evidence of functional muscular adaptation beyond subjective
symptom reporting.

The erectile dysfunction findings are also notable because pelvic floor
rehabilitation has increasingly been recognized as a supportive therapeutic strategy in
male sexual medicine.

Compared with traditional electrical stimulation:
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. electromagnetic stimulation avoids direct skin electrodes,
®  may penetrate deeper tissue,

e and may improve patient comfort and adherence.
However, the study must be interpreted cautiously.

Limitations
Several limitations must be acknowledged:
1. Single-arm study design.
Lack of sham control.
Short-term follow-up.
Limited objective electrophysiological analysis.
Heterogeneous patient population.
Limited long-term durability assessment.
Histological analysis performed only in selected participants.
Absence of randomized comparison with pelvic floor physiotherapy or other
HITEM platforms.
9. Potential placebo contribution.
10. Limited standardization of electromagnetic dosimetry reporting.
Future randomized controlled trials should include:
. EMG analysis,
e  urodynamics,

® N oo W

. MRI muscular evaluation,

. quantitative ultrasound,

e  standardized erectile function testing,
. and long-term follow-up.

CONCLUSION

The Heager GmbH Alfonse multimodal electromagnetic rehabilitation system
demonstrated encouraging clinical, sonographic, histopathological, and molecular
findings in participants with pelvic floor dysfunction, urinary symptoms, erectile
dysfunction, and core muscular instability.

The integration of independent electromagnetic generators targeting pelvic
floor, cavernous/perineal, and abdominal musculature represents a novel multimodal
rehabilitation concept.

Short-term treatment was well tolerated and associated with improvements in
continence-related symptoms, pelvic support sensation, erectile function, and muscular
organization.

Further sham-controlled randomized studies with objective
electrophysiological and imaging validation are warranted.
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FIGURES

Figure 1
Heager GmbH Alfonse multimodal electromagnetic therapy chair system.
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Figure 2
Molecular staining shows -SMA and VEGF expression before and after therapy.

FIGURE 3. Molecular and Immunohistochemical Findings
(Pelvic Floor Muscle Biopsy)
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Figure 3
Transperineal sonographic imaging of pelvic floor musculature.

FIGURE 2. Transperineal Sonography - Pelvic Floor Muscle Thickness
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Figure 5
ITEF-5 score improvement graph.

FIGURE 4, Erectile Function Improvement (IEF-5 Score)
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Figure 6
Pelvic floor contraction mechanism diagram.

FIGURE 6. Anatomical Target Areas and Action
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Figure 7

Electromagnetic induction and neuromuscular depolarization schematic.
FIGURE 5. Electromyography (EMG) - Pelvic Floor Muscle Activation

Baseline 6 Months EMG Amplitude Increase

(Pre-treatment) Post-treatment 250
19‘6 £325
“" l

FIGURE 7. Safety Profile
Adverse Evants (n = 100) Adverse Eventy Number (%} Severity
6 19%) Mikd
22% Mikd
2% Mikd
0 0% -
0 [0%) -

stcors ralated to the therapy.

EUROPEAN ACADEMIC RESEARCH - Vol. XIV, Issue 3 / June 2026
157



Diego F. Almeida; Mateo R. Guzmén; Andrés 1. Vargas; Laura N. Beltran; Ricardo E. Montero—
Multimodal electromagnetic therapy for pelvic floor and neuromuscular rehabilitation

Table: Recommended Clinical Parameters — Alfonse Electromagnetic Therapy System

Clinical Generator Intensity Session Sessions Clinical Goal

Indication Configuration Range Duration

Stress  urinary | Pelvic floor generator 40-90% 28-35 min 6-10 Pelvic floor

incontinence dominant (3 T) intensity strengthening

Pelvic floor | 3 T pelvic generator + | 50-95% 30—40 min 6-12 Neuromuscular re-

rehabilitation 2.5 T core support education

Erectile 1.5 T | 40-85% 25-35 min 6-10 Cavernous

dysfunction cavernous/perineal muscular activation

generator

Postpartum Combined pelvic + 35-80% 30—40 min 8-12 Pelvic stability

pelvic weakness abdominal mode restoration

Core 2.5 T abdominal 50-100% 30—45 min 6-12 Abdominal

strengthening generator dominant hypertrophy and
stabilization

Chronic  lower Core + pelvic 50-90% 35-45 min 8-12 Lumbopelvic

back instability synchronized mode stabilization

Table: Technical Characteristics — Alfonse Electromagnetic Platform

Parameter Technical Description
Platform Type Multimodal electromagnetic rehabilitation system
Electromagnetic Generators 3 independent generators
Generator A 3 Tesla pelvic floor stimulation
Generator B 2.5 Tesla abdominal/core stimulation
Generator C 1.5 Tesla cavernous/perineal stimulation
Combined Therapeutic Architecture Simultaneous or independent generator activation
Intended Biological Action Supramaximal neuromuscular contraction
Target Structures Pelvic floor, core musculature, cavernous/perineal musculature
Treatment Method Noninvasive electromagnetic neuromuscular stimulation
Energy Delivery Rapid alternating electromagnetic induction
Clinical Applications Pelvic rehabilitation, ED support, continence therapy, core strengthening
Cooling Requirement Not typically required
Patient Interface Chair-based seated therapy system
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