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ABSTRACT:

Functional magnetic stimulation (FMS) is a method based on the use of a magnetic field to stimulate
different parts of the body with the aim of their treatment or rehabilitation. As a noninvasive, relatively
cheap and fast method without significant side effects, it is used for several decades for many parts of
human body to reduce related pain or increase its functionality. In urology it is mainly indicated for
pelvic floor rehabilitation to reduce problems with urination mostly in female patients, alone or more
often in combination with different methods for pelvic floor rehabilitation. In this review we will pre-
sent current role of FMS in patients with urinary incontinence after radical prostatectomy.
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SAZETAK:

FUNKCIONALNA MAGNETSKA STIMULACIJA ZDJELICE I URINARNA INKONTINENCIJA NAKON RADIKALNE
PROSTATEKTOMIJE

Funkcionalna magnetna stimulacija (FMS) je metoda koja koristi magnetno polje kako bi stimulirala
razli¢ite dijelove tijela s ciljem njihova lije¢enja ili rehabilitacije. FMS je neinvazivna, relativno jeftina i
brza metoda bez znacajnih nuspojava koja se koristi vise desetljeca za smanjenje bolova u razli¢itim di-
jelovima tijela te povecanju njegove funkcionalnosti. U urologiji se koristi kod rehabilitacije zdjeli¢nog
dna s ciljem smanjenja tegoba mokrenja ve¢inom kod Zena, sama ili ¢e$¢e u kombinaciji s drugim me-
todama rehabilitacije zdjeli¢nog dna. U ovom radu prikazati éemo trenutnu ulogu FMS kod bolesnika
s urinarnom inkontinencijom nakon radikalne prostatektomije.

KLIUCNE RIJECI: funkcionalna magnetna stimulacija, urinarna inkontinencija, radikalna prostatek-
tomija
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INTRODUCTION

Radical prostatectomy (RP) is considered the gold standard for
the treatment of localized prostate cancer (PCa) in patients who
are in good general condition and have a longer life expectancy.
(1) However, this operation carries a significant risk of unwanted
postoperative side effects such as erectile dysfunction (ED) and
urinary incontinence (UI), which can be present in different
extents (from very mild to very pronounced) and duration (from
several weeks or months, up to several years and even more) in

a significant number of patients. In the last two decades there
has been an important progress in the diagnostic and surgical
treatment of PCa, primarily towards earlier detection of the dis-
ease, but also increasingly widespread use of minimally invasive
treatment modalities, all of which should reduce the frequency
and intensity of these side effects, but they are still present in a
relatively big number of patients. ED and IU carry a significant
negative impact on the patient’s quality of life and his satisfac-
tion with the operation and present the burden to the healthcare
system in general. Therefore, the emphasis is on methods that
would prevent or reduce the probability of their occurrence, but
also their severity and duration if they do occur.

Functional magnetic stimulation (FMS) is in use for several dec-
ades to treat many diseases, that is, to alleviate their symptoms
and complaints. In urology, it is mostly used in the treatment of
female incontinence by stimulating pelvic floor muscles but also
having positive effect on bladder in general. (2)

The pelvic floor is a complex structure made of muscles and con-
nective tissues, which plays a crucial role in maintaining urinary
and bowel continence and normal sexual function by enabling

a proper support of pelvic organs which, if insufficient, can
present with different problems. Mechanism of FMS involves the
application of magnetic fields to specific areas of the body to in-
duce electrical currents within the targeted tissues. The principle
behind FMS lies in Faraday’s law of electromagnetic induction,
where a changing magnetic field induces an electric field. (2,3)
In the case of pelvic floor stimulation, FMS devices generate
magnetic pulses that penetrate the pelvic region, stimulating the
nerves and muscles responsible for pelvic floor function. (4,5) By
stimulating the pelvic floor muscles, FMS aims to enhance mus-
cle strength, improve coordination, and promote neuromuscular
reeducation. Studies have proven benefits of using FMS for pel-
vic floor disorders such as stress urinary incontinence, overactive
bladder, and pelvic pain syndromes. (6) Furthermore, the role
of EMS in sexual dysfunction, including ED and female sexual
arousal has been explored as a potential therapeutic modality to
improve sexual function by enhancing pelvic floor muscle tone
and increasing blood flow to the genital area with promising
initial results which demand further investigation/confirmation.
(7) EMS is most often performed as an outpatient procedure,
where patients come for a certain number of cycles (several times

a week for several weeks), according to pre-planned protocols
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with certain magnetic field strengths and duration of stimula-
tion, often predefined by the FMS device manufacturers. The
method is well tolerated with minimal side effects, which also
ranks it among the first methods used in urinary incontinence,
especially for patients who prefer non-invasive approaches.
Furthermore, FMS can be used in combination with differ-

ent behavioral therapy for management of incontinence, from
lifestyle changes (maintaining healthy bladder habits, moderate
liquid and beverage intake, monitor diet and medications, main-
tain bowel regularity and healthy weight as well as stop smoking)
to bladder training and urgency reduction strategies, pelvic floor
muscle training (without or with biofeedback), different drugs
and stimulators, further improving it applicability. (8)

URINARY CONTINENCE AFTER RP

There are at least several reasons why urinary continence can be
damaged after RP. Bladder, bladder neck and urethra with the
prostate, as well as surrounding and belonging musculoskeletal
and nervous structures and tissue form a unique functional unit
that enables filling and controlled emptying of the bladder. It

is known that with the years of life, i.e. aging, due to various
reasons, this function is less or more impaired, therefore many
of patients are “entering” surgery with already changed urinary
function. (9) A large number of them have other diseases from
cardiovascular and neurological to metabolic, moreover many
of them have combination of these conditions, further increas-
ing the likelihood of U], i.e. problems with urination, after RP.
When preoperative urinary function was assessed to evaluate
baseline urinary status of patients, studies reported that from
10% up to almost 50% of participants have reported different
forms of urinary disfunction from urinary leakage (incontinence)
to obstructive urinary symptoms with different expression (from
mild to severe) levels. (10-13)

Beside general factors, there are also local factors which can influ-
ence postprostatectomy continence, and among them urethral
length, neurovascular bundle (NVB) status and surgical tech-
niques are considered to be the most important one. Previous
studies have shown that urethral status is an important factor
for postprostatectomy UL In order to properly assess it, differ-
ent methods can be used from magnetic resonance imaging to
obtain anatomical data and urodynamic studies to add func-
tional information’s regarding pressure values before and/or after
the surgery.(14,15) However, these methods can add additional
costs, time and burden for the patients and therefore are not used
often. With the introduction of minimally invasive procedures,
we have new methods which can be used to assess preserved part
of the urethra by using semi-quantitatively measured on a video
screen which have confirmed that patients with longer preserved
urethral length have a significantly higher rate of post-operative
urinary continence recovery. (16) This noninvasive approach
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can be interesting for application since it can be easily done,
although additional validation is needed.

NVB is a delicate structure that is located on peripheral sides

of the prostate. It was initially described by the P.C. Walsh and
P. Donker with pioneering work performed by dissection on a
stillborn male infant to map the nerves to the bladder. In April
26, 1982, Walsh performed the first intentional nerve-sparing
radical prostatectomy on a 52-year-old professor of management.
It took several months for the patient to make a full recovery,
but he has remained fully functional and cancer-free ever since.
(17) Since this initial description, numerous papers have been
published about NVB and its role in preservation of erectile and
urinary function, and although its role in preserving erection is
proven, conclusions regarding its role in urinary continence are
not so straight forward. There are several issues that need to be
resolved before a final conclusion is reached, which may also not
be universally applicable to all patients. For example, how impor-
tant are nerves passing through NVB for continence itself? If we
preserve them, will our patients for sure be continent and when?
Shortly after surgery, i.e. catheter removal, or several days, week
or months after surgery? Is anatomical preservation also func-
tional? Is NVB preservation just a marker of less invasive pro-

cedure and thus less damage to the urethral/periurethral tissue,
which is then actually the real cause of better continence after
nerve sparing RP? It is not easy to answers these questions, and
in search of an answer in the published literature, we should also
critically analyze the studies since they can differ significantly in
their design including the number of patients and their charac-
teristics (age, body mass index, comorbidities, etc.), procedures
performed (open, laparoscopic or robotic RP), scoring of postop-
erative continence and potence as well as patient follow up, but
in general we can say that there has been shown that preservation
of NVB has a positive effect on postprostatectomy continence at
least for early postoperative period.(13)

Surgical experience and the technique is something that has also
been shown to be very important for preservation of urinary con-
tinence and erectile function but also for achieving cancer free
status. After all it is logical that with more experience, we can
perform better surgery. Numerous papers have been published
about surgical technique, furthermore, afore mentioned preserva-
tion of urethral length and NVB sparing technique are also parts
of the surgical approach. These methods as bladder neck sparing
technique, Retzius sparing technique, dorsal venous complex re-
section/ligation, posterior reconstruction (Rocco Stitch), anterior
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Figure 1. Image of profilometric measurement of the functional urethra before RP.
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retropubic suspension (Patel Stitch), total anatomical recon-
struction, placement of suprapubic tube, just to mention most
common, have introduced smaller or bigger changes in surgical
procedures, to increase continence rates.(18) If we have so many
procedures and modification used by different surgeons than

we do not have a standard procedure and it is logical that our
results can be different. A number of factors influence the type of
surgery, and the steps involved, from our education and personal
preferences to patient characteristics and technical capabilities
and will likely always differ or be somewhat different for different
surgeons. Therefore, it is even more important to have a stand-
ard procedure which can be used after surgery or even before to
improve urinary continence after RP.

The number of studies that investigated the role of FMS in
patients after PR is not large and mostly involved a relatively
small number of patients, so their results are limited, although
in principle a positive effect of FMS has been proven.(19,20)
The improvement itself was manifested by shortening the time
to achieve urinary continence, after FMS, i.e. by reducing the
number of pads used, but also by increased patient satisfaction
after therapy. (21-24)

In order to obtain additional information about the role of FMS
after RP, we are conducting a clinical trial using the electromagnet-
ic generator of the Tesla Care device (IskraMedical d.o.0. Ljubljana
Slovenia) which has already been used in our institution since
2018, mainly for female stress incontinence. Patients will be rand-
omized in two groups, those treated with FMS from the electro-
magnetic generator under the seat and the group without contact
between the electromagnetic generator and the pelvis (sham treat-
ment). Patients will have two weekly treatments as an outpatient
procedure for 4 weeks for a total of 8 treatments according to a
predefined protocol by the manufacturer with additional modifica-
tions if needed (Figure 2). For urinary continence assessment we
will use the International Consultation on Incontinence Question-
naire (ICIQ-UI SF) questionnaire as well as findings about the
number of pads used/day, both procedures have been validated
and are widely used as simple, fast and objective methods for the
assessment of urinary function. For statistical analysis we will use
the program STATISTICA 6.1 StatSort Inc., Tulsa, OK, USA.
The patients will be followed for at least one year after RP. This
trial will provide additional information about on the role of

FMS in patients after RP that can be used to further improve our
knowledge of the role of FMS in urinary incontinence.

Figure 2. FMS of the pelvic floor after RP (patient position and stimulator settings).

RAD 556. Medical Sciences 62-63 (2023) : 60-64 www.rad-med.com

June 2023 - Vol 556 = 62-63



REVIEW ARTICLE

REFERENCES

1) Heidenreich A, Aus G, Bolla M, Joniau S, Mateev VB,
Schmid HP. EAU Guidelines on prostate cancer. Eur Urol.
2008;53:68-80.

Galloway NTM, El-Galley RE, Sand PK, Appell RA, Russell
HW, Carlan §]J. Extracorporeal magnetic innervation the-
rapy for stress urinary incontinence. Urology. 1999;53:1108-
11.

Barker AT, Freeston IL, Jalinous R, Jarratt JA. Magnetic sti-
mulation of the human brain and peripheral nervous system:

2)

3)

An introduction and the results of an initial clinical evaluati-
on. Neurosurgery. 1987;20:100-109.

Lim R, Lee SWH, Tan PY, Liong ML, Yuen KH. Efficacy of
electromagnetic therapy for urinary incontinence: A syste-
matic review. Neurourol. Urodyn. 2014;34:713-22.

Stewart E Berghmans B, Bg K, Glazener CM. Electrical
stimulation with non-implanted devices for stress urinary

4)

5)

incontinence in women. Cochrane Database Syst. Rev.

2017;12:CD012390.

Lukanovi¢ D, Kuni¢ T, Batkoska M, Matjasi¢ M, Barbi¢ M.

Effectiveness of Magnetic Stimulation in the Treatment of

Urinary Incontinence: A Systematic Review and Results of

Our Study. ] Clin Med. 2021;10:5210.

Rosenbaum TY, Owens A. The role of pelvic floor physical

therapy in the treatment of pelvic and genital pain-related

sexual dysfunction (CME). J Sex Med. 2008;5:513-23.

Newman DK and Wein AJ. Office-Based Behavioral The-

rapy for Management of Incontinence and Other Pelvic

Disorders. Urol Clin N Am. 2013;40:613-635.

Stanford JL, Feng Z, Hamilton AS, Gilliland FD, Stephen-

son RA, Eley JW, et al. Urinary and sexual function after

radical prostatectomy for clinically localized prostate cancer:

the Prostate Cancer Outcomes Study. JAMA. 2000;283:354-

60.

10) Potosky AL, Legler J, Albertsen PC, Stanford JL, Gilliland
FD, Hamilton AS, et al. Health outcomes after prosta-
tectomy or radiotherapy for prostate cancer: results from
the Prostate Cancer Outcomes Study. ] Natl Cancer Inst.
2000;92:1582-92.

11) Salonia A, Lanzi R, Scavini M, Pontillo M, Gatti E, Petrella
G, et al. Sexual function and endocrine profile in fertile
women with type 1 diabetes. Diabetes Care. 2006;29:312-6.

12) Ficarra V, Novara G, Mottrie A, Wilson TG, Zattoni E
Montorsi . Reply to Michael Frochner and Manfred P.
Wirth’s letter to the editor re: Vincenzo Ficarra, Giaco-
mo Novara, Raymond C. Rosen, et al. systematic review

6)

7)

8)

9)

and meta-analysis of studies reporting urinary continence
recovery after robot-assisted radical prostatectomy. Eur Urol
2012;62:405-17. Eur Urol. 2013;63:e39-40.

13) Steineck G, Bjartell A, Hugosson J, Axén E, Carlsson S,
Stranne J, et al. LAPPRO steering committee. Degree of
preservation of the neurovascular bundles during radical pro-
statectomy and urinary continence 1 year after surgery. Eur
Urol. 2015;67:559-68. doi: 10.1016/j.eururo.2014.10.011.
Epub 2014 Oct 28. PMID: 25457018.

14) Hoyland K, Vasdev N, Abrof A, Boustead G. Post-radi-
cal prostatectomy incontinence: etiology and prevention.
Rev Urol. 2014;16:181-8. PMID: 25548545; PMCID:
PMC4274175.

15) Bakula M, Hudolin T, Kolar Mitrovic H, Kastelan Z. Uret-
hral pressure profile before radical prostatectomy as a pre-
dictor of early postoperative continence. Neurourol Urodyn.
2022;41:1431-9.

16) Ando S. Longer preserved urethral length in robot-assisted ra-
dical prostatectomy significantly contributes to post-operative
urinary continence recovery. BJUI Compass 2021;3:184-90.
doi: 10.1002/bco2.128. eCollection 2022 Mar.

17) Walsh PC, Donker PJ. Impotence following radical pro-
statectomy: insight into etiology and prevention. ] Urol.
1982;128:492-7.

18) Urkmez A, Ranasinghe W and Davis JW. Surgical tech-
niques to improve continence recovery after roboti-assisted
radical prostatectomy. Translation Andrology and Urology
2020;9:3036-48.

19) Chang PC, Wu CT, Huang ST, Chen Y, Huang HC, Hsu
YC et al. Extracorporeal magnetic innervation increases
functional bladder capacity and quality of life in patients
with urinary incontinence after robotic-assisted radical pro-
statectomy. Urological Science 2015;26:250-3.

20) Koo D, So SM Lim JS. Effect of extracorporeal magne-
tic innervation (ExMI) pelvic floor therapy on urinary
incontinence after radical prostatectomy. Korean J Urol.
2009;50:23-7.

21) Yamanishi T, Yasuda K, Suda S, Ishikawa N, Sakakibara R and
Hattori T. Effect of functional continuous magnetic stimula-
tion for urinary incontinence. ] Urol 2000;163:456-9.

22) Fujishiro T, Enomoto H, Ugawa Y, Takahashi S, Ueno S and
Kitamura T. Magnetic stimulation of the sacral roots for the
treatment of stress incontinence: an investigetional study
and placebo controlled trial. ] Urol 20005 164:1277-9.

23) Chandi DD, Groenendijk PM, Venema PL. Functional ex-
tracorporeal magnetic stimulation as a treatment for female
urinary incontinence: ‘the chair’. BJU Int 2004;93:539-42.

24) Almeida FG, Bruschini H, Srougi M. Urodynamic and
clinical evaluation of 91 female patients with urinary incon-
tinence treated with perineal magnetic stimulation: 1-year

follow-up. J Urol 2004;171:1571-5.

RAD 556. Medical Sciences 62-63 (2023) : 60-64 www.rad-med.com

June 2023 - Vol 556 = 62-63






