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ABBREVIATIONS
EMF: Electromagnetic Field; BPH: Benign Prostatic Hyperplasia; 

LUTS: Lower Urinary Tract Symptoms

INTRODUCTION
Benign Prostatic Hyperplasia (BPH) is one of the main causes of 

patients seeking urological counselling in Western countries. It has 
been estimated that nearly 70 percent of United States men between 
the ages of 60 and 69 years, and nearly 80 percent of men ≥70 years, 
have some degree of BPH [1]. Even if, in more detail, the prevalence 
of histologically diagnosed BPH increases from 8 percent in men aged 
31 to 40, to 40 to 50 percent in men aged 51 to 60, to over 80 percent 
in men older than age 80 [1]. BPH is a histologic diagnosis defi ned as 
an increase in the total number of stromal and glandular epithelial 
cells within the transition zone of the prostate gland. BPH results in 
Benign Prostatic Enlargement (BPE) that can, in turn, lead to Benign 
Prostatic Obstruction (BPO). BPE and BPO are oft en associated with 
Lower Urinary Tract Symptoms (LUTS), which can be subdivided 
into symptoms of urinary storage (eg, urgency, daytime frequency, 
nocturia, incontinenc,e etc), symptoms of urinary voiding (eg, slow 
stream, intermittent stream or intermittency, hesitancy, straining 
to void, terminal dribble, disuria, etc) and post-voiding symptoms 
(eg, sensation of incomplete bladder emptying, post-void urinary 
dribbling, etc). Clinically signifi cant BPH presents as LUTS with a 
predominance of voiding symptoms and the patients experience 
progressive symptoms that can range from nocturia to acute urinary 
retention and may include incomplete emptying, urinary hesitancy, 
weak stream, frequency, and urgency [2]. All above-mentioned 
symptoms reported by patients with BPH contribute to a signifi cantly 
reduced quality of life [3].

Th e therapy is generally based on the primary factors responsible 
for LUTS in an individual patient to target appropriate treatment. 
Patients aff ected by BPH may be found to have Bladder Outlet 
Obstruction (BOO), Overactive Bladder (OAB), or both. Symptoms 
of OAB overlap with those attributed to BOO secondary to BPH 
despite that overactive bladder is typically associated with storage 
symptoms such as frequency, urgency, and nocturia rather than 
voiding symptoms that range from nocturia to acute urinary 
retention and may include incomplete emptying, urinary hesitancy, 
weak stream, frequency, and urgency [2].

Th at said the initial treatment for BOO secondary to Benign 
Prostatic Hyperplasia (BPH) is generally pharmacologic, especially 
in patients with mild to moderate symptoms and no clear indication 
for surgical intervention. Medical therapy consists of alpha-blockers, 
5-alpha reductase inhibitors, or a combination of these agents. Alpha-
blockers are fi rst-line agents used for the treatment of symptomatic 
BPH. Th ey function to relax the smooth muscle tone at the bladder 
neck and prostate. 5-alpha reductase inhibitors are useful for LUTS 
secondary to BPH only in the presence of prostate enlargement. 
Combination therapy with both alpha blocker and alpha reductase 
inhibitor drugs may be more eff ective than monotherapy with either 
drug alone [4].

For patients with LUTS related to OAB instead the primary goal 
is to decrease involuntary detrusor contractions triggered by the 
neurotransmitter acetylcholine by the anticholinergics agents that are 
acetylcholine muscarinic receptor antagonist [2].

However for many years now the anticholinergic agents are 
considered eff ective treatment alternatives, as monotherapy or in 
combination with an alpha blocker,  for the management of LUTS 
secondary to BPH in men without an elevated Post Void Residual 
(PVR) urine and when LUTS are predominantly irritative [5].

Eventually the surgical treatment is usually reserved for 
medication failure, progressive symptoms, or patient preference. 
Most procedures used in the treatment of BPH are performed 
transurethrally. Prostatic tissue can be removed (ie, resected) or 
destroyed (ie, ablated) using a variety of techniques, which include 
Transurethral Resection of the prostate (TURP), transurethral laser 
enucleation, etc. Other non-transurethral procedures include simple 
prostatectomy (open, laparoscopic, or robotic) and prostatic arterial 
embolization. However the choice of available procedures should be 
based on the size of the prostate gland, the patient’s bleeding risk, and 
his attitude toward potential sexual complications [6].

Several data in the literature reported that Magnetic Fields (EMF) 
have many biological activities capable of interfering with the ability 
to reproduce and diff erentiate cells, modulating the infl ammatory 
system through the increase of oxide-reductive potential, and 
increasing microvascular motility, ATP production, hormonal 
secretion, antioxidant enzyme activity, and cellular metabolism [7]; 
moreover EMF at high frequency and low intensity allows to obtain 
signifi cant therapeutic results without unwanted side eff ects, allowing 

ABSTRACT
Background: Electromagnetic fi elds induce many biological activities in the immune system. They also have analgesic properties 

and are non-invasive, safe, and easy to apply in a wide spectrum of chronic infl ammatory diseases. The aim of this observational 
perspective study was to evaluate the therapeutic eff ects of a new device, STIM-PLAVIM® (DF, Via L.Landucci 4, 53100 Siena, Italy) 
that can simultaneously generate an intense variable magnetic fi eld and vibratory stimulation on a small group of patients with benign 
prostatic hyperplasia not satisfactorily responding to medical therapy after a treatment period of 6 months.

Materials and Methods: Ten males outpatients with benign prostatic hyperplasia, who were undergoing conventional therapy, 
were treated for 30 consecutive minutes every 24 hours for 60 days using a novel medical device applied at the perineal level.

Results: The application of this new device was proven to be eff ective in our group of patients; the nocturia, the urinary hesitancy, 
the incomplete emptying and urgency diminished or disappeared promptly within the fi rst week of treatment with the novel medical 
device.

Conclusion: The use of this new instrument resulted in rapid improvement of voiding symptoms attributed to bladder outlet 
obstruction secondary to Benign Prostatic Hyperplasia and thus improved globally the patients’ quality of life.
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their use also in a wide spectrum of chronic diseases characterized by 
functional disorders and pain, such as chronic infl ammatory diseases 
[8].

Th e antiphlogistic and stimulating eff ects of the tissue repair 
produced by magnetic fi elds in humans allows to achieve favorable 
therapeutic results especially in diseases aff ecting the osteoskeletal 
system, such as the fractures and the arthropathies [9].

Th e vibrating systems are equipment capable of generating 
sinusoidal oscillations at various frequencies and transfer them 
to the body of the subject to be treated through pressure waves, 
with specially designed platforms capable of vibrating at variable 
frequencies (Hertz/sec) [10].

Th e treatment with vibrations exerts a safe myo-relaxant eff ect 
with consequent reduction of muscle spasticity and is widely used 
in the fi eld of neuro-rehabilitation [11]. With vibratory frequencies 
varying between 5 and 30 Hz, an increase in cerebral cortisone and 
serotonin has been demonstrated in the rat; in humans mono or 
polysynaptic connections are activated in order to generate refl ex 
contractions [12]. Vibrational massage (technological evolution of 
the classic manual muscle massage) can induce muscle relaxation, as 
documented by the literature regarding musculoskeletal rehabilitation 
therapy.

Th e aim of this research was to evaluate the therapeutic eff ects 
of a new medical device called STIM-PLAVIM®, which is capable 
of simultaneously generating an intense variable magnetic fi eld 
and vibratory stimulation, on a group of 10 outpatients with BPH 
voiding symptoms attributed to bladder outlet obstruction secondary 
to BPH and already being treated with alpha-blocker agents but 
not satisfactorily responding to medical therapy aft er a 6-month 
treatment period.

MATERIAL AND METHODS
We conducted an observational prospective pilot study in 

10 outpatients (age, 59-79 years) aff ected by voiding symptoms 
attributed to bladder outlet obstruction secondary to BPH and 
already being treated with alpha-blocker agents but not satisfactorily 
responding to the medical therapy aft er a 6-month treatment period. 
Each participant provided informed written consent prior to the start 
of the trial and voluntarily agreed to participate in the study without 
any monetary compensation. Th e study began on September 1, 2018 
and ended on April 30, 2019.

According to the study design, no patient was to have a massive 
enlargement of the prostate gland therefore before enrollment in 
the study, patients underwent suprapubic ultrasound evaluation of 
the prostatic transverse diameter and the Prostate-Specifi c Antigen 
(PSA) value was recorded in order to include only patients with a 
moderate dimensional increase in the prostate.

In table 1, we synthesized the demographic data and inclusion 
criteria of each subject.

Without stopping the alpha-blocker agents already in use 
(the fi rst-line therapy used for the treatment of voiding symptoms 
attributed to bladder outlet obstruction secondary to BPH in absence 
of prostate enlargement), we added to the therapy the application of 
the STIM-PLAVIM® medical device at the perineal level every day for 
30 minutes for 60 days.

Th e instrumental generating magnetic and vibrational stimuli 

device we used to generate the two physical stimuli (magnetic and 
vibrational) consists of a high-quality (N 52) and high-intensity (1300 
Gauss) fi xed rotating magnet in neodymium placed in a cradle of 
stainless steel of suitable size. Th e cradle containing the fi xed magnet 
is rotate by a low-voltage electric motor (4.5-12 volts) connected to 
the magnet housing by a transmission shaft  engaged on a rotating 
motor by means of a special bearing.

Vibrational stimulation is generated during the rotation of the 
magnet housing, which is assembled in a slightly off set way, capable 
of producing a vibrational stimulus with diff erent frequencies, and 
modulable by varying the intensity of the voltage (4.5, 6.0, 7.5, 9.0, 
and 12.0 volt) that powers the electric motor (Figure 1 and Figure 2).

Each patient provided consent to report the subjective evaluation 
of the symptoms during the previous month according to the 
International Prostatic Symptoms Score (IPSS) [12]. Th is evaluation 
was repeated aft er 60 days of the combined treatment (alpha-blocker 
agents and STIM-PLAVIM® medical device).

Table 1: Demographic data and inclusion criteria (PSA concentration and 
prostate dimension).

Mean Range

Age (years) 69.4 59 - 79

PSA (ng/dl) 3.13 1.5 - 4.0

Echographic transverse 
diameter (cm) 4.45 4.0 - 5.5

PSA: Prostate-Specifi c Antigen

Figure 1: STIM-PLAVIM device.

Figure 2: STIM-PLAVIM Device application mode.
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Comparisons between the data before and aft er 60 days were 
performed with the Student’s t test for paired data as a preliminary 
test of normality and the Kolmogorov-Smirnov test, which provided 
a positive result (p >0.05) for all three quantitative variables. A 
statistical signifi cance level of 95% (p <0.05) was considered. All 
statistical analyses were performed again with IBM SPSS Statistics 
soft ware version 25.

RESULTS
Th e symptomatic and clinical laboratory results of using 

STIM-PLAVIM® as complementary therapy are summarized in 
table 2. Treatment with STIM-PLAVIM® led to rapid and marked 
improvement in subjective voiding symptoms attributed to bladder 
outlet obstruction secondary to BPH including nocturia, incomplete 
emptying, urinary hesitancy, weak stream, frequency, and urgency. 
Regression of symptoms, globally evaluated before the start of therapy 
(from moderate to severe) became mild in all subjects beginning 8 
to 10 days aft er the start of complementary therapy and remained 
unchanged aft er 2 months of treatment.

Th e great reduction in the mean score of the IPPS from 15.9 
(moderate symptoms) to 7.77 (reduction of more than 50%; mild 
symptoms) was clear and important. Th e Quality of Life index also 
improved signifi cantly in the treated subjects aft er 60 days, decreasing 
from 4.72 to 2.88. No signifi cant variation in the PSA value was 
observed in any patient. Eventually, we had not any statistically 
signifi cant results based on the p.

DISCUSSION 
Th e application of this new medical device, STIM-PLAVIM®, was 

proven to be eff ective in our small group of ten patients with BPH. 
Th e use of this new and original medical device in addition to medical 
therapy with alpha-blocker agents led to a signifi cant and rapid 
decrease in subjective voiding symptoms attributed to bladder outlet 
obstruction secondary to BPH that seriously aff ect the quality of life 
of the enrolled patients [13] and maybe not suffi  ciently controlled by 

the only therapy with alpha-blocker  agents oft en burdened 
by side eff ects such as orthostatic hypotension and dizziness [14]. 
In addition, elderly patients oft en have one or more comorbidites 
(cardiovascular disease, diabetes mellitus, hypertension, chronic renal 
failure, neurological disorders) that may increase the side eff ects of 
these drugs [15]. Even more these favorable eff ects appeared rapidly, 
usually within 2 weeks of treatment, and remained constant over 
time for up to 2 months, as documented in our pilot observational 
prospectical study.

Our data are in agreement with those of Elgohary, et al. [16], who 
recently reported a signifi cant improvement in subjective symptoms 
and a reduction in serum PSA in a large group of 67 patients with BPH 
treated with physical rehabilitative therapy and local applications of 
low-frequency electromagnetic fi elds.

CONCLUSIONS
Th e small group of treated subjects, mainly due to the limited 

availability of the medical device, represents an undoubted limit 
of this study which must be considered as a pilot study aimed at 
exploring the feasibility of a larger scientifi c work. However, it seems 
clear that the use of the new STIM-PLAVIM® device, non-invasive 
and free of side eff ects, can be of benefi t to patients who, even in the 
absence of a massive enlargement of the prostate, have symptoms of 
emptying attributed to the obstruction of the exit bladder secondary 
to IPB not suffi  ciently controlled by alpha-blocker therapy.
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