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OBJECTIVE To investigate the effect of extracorporeal magnetic stimulation (EMS) on symptoms of chronic
prostatitis/chronic pelvic pain syndrome (CP/CPPS) in men who did not respond to
pharmacotherapy.

METHODS Patients with chronic pelvic pain and/or voiding symptoms in the absence of urinary tract
infection for at least 3 months in spite of medication were included in this study. All patients
underwent EMS for 6 weeks for a total of 12 sessions. The primary endpoint was the changes in
total and pain scores of the National Institutes of Health Chronic Prostatitis Symptom Index
(NIH-CPSI) at 24 weeks after treatment. Patients were also evaluated by International Prostate
Symptom Score (IPSS), voiding diary, Bene!t Satisfaction and Willingness (BSW) question-
naire, and patient perception of symptom improvement (PPSI).

RESULTS A total of 46men were included, and data from 37 patients who completed this study were analyzed.
The baseline vs 24 weeks mean NIH-CPSI score was total score 25.0! 6.9 vs 15.6! 7.7, pain score
11.8! 3.7 vs 6.9! 4.7 (all P<.05). Total and subdomain sums of IPSS improved signi!cantly after
treatment, and the improvements were maintained until 24 weeks. Patient voiding diaries
demonstrated a tendency toward a decrease in all subdomains after treatment. In BSW, >70% of
patients reported positive answers to each domain at 24 weeks after treatment. PPSI measured by
the visual analog scale was maintained from immediately after treatment until 24 weeks.

CONCLUSION EMS offers a new treatment option for patients with CP/CPPS who do not respond to
pharmacotherapy. UROLOGY 82: 894e898, 2013. ! 2013 Elsevier Inc.

Chronic prostatitis/chronic pelvic pain syndrome
(CP/CPPS) is a common disease affecting men
of all ages. Estimates of medically diagnosed

CP/CPPS prevalence range from 2%-10%, with overall
lifetime prevalence estimated to be 9%-15%.1,2 Men with

CP/CPPS usually have chronic pain and discomfort in
the pelvic area but also report a variable degree of lower
urinary tract symptoms. CP/CPPS has a substantial effect
on patient quality of life, with similarities to patients who
have myocardial infarction, angina, Crohn disease,
congestive heart failure, and diabetes mellitus.3-5

Despite its prevalence and impact on patients,
knowledge about the etiology, pathophysiology, and
optimal therapy for CP/CPPS is still unclear. Because the
pathogenesis of CP/CPPS is unclear, several treatment
modalities are empirically targeted to relieve the symp-
toms.6 Despite a lack of good evidence for their use,
antibiotics and anti-in"ammatory agents have been
considered the mainstay of treatment options for this
syndrome.7 A recent survey showed, for patients with
symptoms that are characteristic of CP/CPPS, that >80%
of primary care physicians prescribe antibiotics about half
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the time or more and >60% regularly recommend anti-
in"ammatory medications about half the time or more.8

However, those treatment modalities are not always
effective for patients with CP/CPPS.

The pain mechanisms in CP/CPPS are poorly under-
stood, but pelvic "oor spasm is a contributing factor for
many men. Some evidence shows that CP/CPPS may be
associated with pelvic "oor neuromuscular abnormali-
ties.9,10 Indeed, therapies designed to improve relaxation
of the pelvic "oor muscles are expected to provide
symptomatic improvement. Also, therapeutic agents
known to target neuropathic pathway such as amitripty-
line, gabapentin, and pregabalin may prove bene!cial
effects on the symptoms of CP/CPPS.11,12

Extracorporeal magnetic stimulation (EMS) is a recent
technique for noninvasively stimulating the nervous
system. Pelvic muscle relaxation and neuromodulation
through EMS may produce relief of the symptoms of CP/
CPPS. The therapeutic effect of magnetic !eld therapy
for functional disorders of the pelvic "oor has been
investigated in patients with different pain syndromes,
female urgency, and urinary incontinence13-16; however,
clinical trials investigating the effect of EMS in CP/CPPS
is insuf!cient.

Therefore, we prospectively investigated the effect of
EMS on men with CP/CPPS who did not respond to
pharmacotherapy by evaluating changes in their pain and
lower urinary tract symptoms over the 24 weeks after
treatment.

MATERIAL AND METHODS

In this prospective, open label, single arm study, participants
were informed in detail about the procedure, and consent was
obtained before entry into the study. Men who were at least 18
years of age, with a diagnosis consistent with the National
Institutes of Health (NIH) category III, and who had been
symptomatic for at least 3 months after pharmacotherapy had
failed were eligible for inclusion in the study. Failed medications
included anti-in"ammatory agents, alpha-blocker, antibiotics,
neurotrophic agents, or any combination of these. The diagnosis
of NIH category III (CP/CPPS) was based on a detailed history
including the NIH-Chronic Prostatitis Symptom Index (NIH-
CPSI) questionnaire, physical examination, urinalysis with
standard microbiologic cultures, examination of expressed
prostatic secretions, uro"owmetry with residual urine measure-
ment, and transrectal ultrasonography of the prostate. Inclusion
criteria were a total score of at least 15 on NIH-CPSI and a score
of at least 1 on item 1 and/or item 2 (pain and discomfort) on
NIH-CPSI. Patients with prostate cancer, previous pelvic
radiotherapy, history of transurethral procedures, or urinary tract
infection in the past 6 months were excluded from the study.
Patients with postvoid residual urine volume "150 mL were also
excluded. The study protocol was approved by the institutional
review board (SMC IRB 2007-08-064-009) and registered at
ClinicalTrials.gov with identi!er NCT00922012.

EMS was administered for 30 minutes twice weekly for 6
weeks for a total of 12 sessions. To undergo the treatment,
patients were fully clothed and seated on the electromagnetic
chair (BioCon-2000, Mcube Technology, Seoul, Korea). The

frequency was set low at 10 Hz for the !rst 15-minute period
with a stimulating phase of 3 seconds followed by a resting phase
of 3 seconds and was then increased to 50 Hz for the second
15-minute period with a stimulating phase of 3 seconds followed
by a resting phase of 6 seconds. Patients who were taking any
kind of medications for CP/CPPS before EMS treatment were
encouraged to take their previous medications without any
addition of new drugs during the study.
All patients were evaluated before treatment with a clinical

history, physical examination, NIH-CPSI, International Prostate
Symptom Score (IPSS), and complete 3-day voiding diary. The
treatment outcome measurement included NIH-CPSI, IPSS,
complete 3-day voiding diary, Bene!t Satisfaction and Willing-
ness (BSW) questionnaire, assessment of goal achievement,
patient perception of symptom improvement (PPSI), and adverse
events immediately and 12 and 24 weeks after treatment (Fig. 1).
The validated Korean version of the NIH-CPSI and IPSS were

used in this study. The BSW questionnaire is comprised of 3
single-item measures that assess the patient’s perception of the
effect of treatment in terms of relative bene!t, treatment satis-
faction, and willingness to continue with therapy.17 Before
treatment, patients set the treatment goals. After treatment,
patients described perceptions of goal achievement using
a 6-point Likert scale (0# not at all achieved, to 5# completely
achieved). Patients who recorded 4 or 5 points on this scale were
classi!ed as having successful achievement. The PPSI was
assessed with the use of the visual analogue scale after treatment
(0 # completely improved, to 100 # no symptomatic change or
aggravated). Adverse events were also documented at each visit.
The primary outcomes were the changes in total and pain

scores of the NIH-CPSI from baseline to 24 weeks after treat-
ment. Secondary outcomes included the changes in IPSS, 3-day
voiding diary, BSW, assessment of goal achievement, and PPSI
from baseline to 24 weeks after treatment.
Statistical analysis was performed with a paired t test for

normally distributed data and the Wilcoxon signed ranks test for
skewed data to evaluate the changes in the following primary
and secondary endpoints: changes in parameters of the 3-day
voiding diary and total and subdomain scores of the NIH-
CPSI and IPSS. The BSW, goal achievement, PPSI after
treatment, and adverse events were presented by descriptive
analysis. A value of P <.05 was considered statistically
signi!cant.

RESULTS
A total of 46 men were enrolled in the study. The mean
patient age was 48.5 ! 11.5 years (range, 26-74 years),

Figure 1. Study design.
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and the mean duration of symptoms was 74.7 ! 94.3
months (range, 3-480 months). The amount of leukocyte
in expressed prostatic secretions was <10 per high pow-
ered !eld in all but 2 patients, in whom 10 or more
leukocytes per high powered !eld were observed. The
mean maximal urinary "ow rate was 19.3 ! 10.4 mL/s
(range, 5.6-48.0 mL/s), and the mean postvoid residual
was 21.8 ! 13.5 mL (range, 0-71.0 mL). The mean
prostate volume was 26.8 ! 5.6 (range, 15.0-39.5). Of the
46 patients, 9 (19.6%) dropped out because of the
following reasons: 7 withdrew consent, 1 noted lack of
ef!cacy, and 1 experienced the adverse event of low back
pain. Data from the remaining 37 men who completed
this study were analyzed.

The mean total and pain scores of the NIH-CPSI were
signi!cantly decreased immediately after treatment and
24 weeks after treatment compared with baseline
(P <.05, Fig. 2). The mean NIH-CPSI total and its
subdomain scores are shown in Table 1. Twenty-two of
37 patients (59.5%) experienced a decrease in total NIH-
CPSI score by "6 points from baseline 24 weeks after
treatment.

The mean IPSS total score was signi!cantly improved
from 15.6 ! 7.9 at baseline to 10.4 ! 6.1 immediately
after treatment. The improvement persisted until 24
weeks after treatment with score of 9.6 ! 6.7 (P <.05).
IPSS subdomain scores for storage, voiding, and quality of
life also signi!cantly improved after treatment (P <.05).
The mean number of voids per 24 hours was decreased
from 8.2 ! 3.2 at baseline to 7.4 ! 2.2, 7.4 ! 2.1, and
7.4 ! 2.5 immediately, 12, and 24 weeks after treatment,
respectively; however, the decrease was not statistically
signi!cant. The mean number of episodes of urgency per
24 hours decreased immediately after treatment and
remained so until 24 weeks after treatment (Table 1).

When evaluated by the BSW, 75.7% of patients
(28/37) reported that the treatment was bene!cial,
including 48.7% of patients (18/37) who reported “much
bene!t”, and 70.3% of patients (26/37) were satis!ed with
treatment, including 35.1% of patients (13/37) who re-
ported “very satis!ed” at 24 weeks after treatment. In
addition, 78.4% of patients (29/37) reported willingness to
continue the treatment (Fig. 3). Mean goal achievement
scores were 2.7 ! 1.3, 2.4 ! 1.6, and 2.5 ! 1.8 and mean
PPSIs by the visual analogue scale were 45.0 ! 24.4,
44.2 ! 29.3, and 46.0 ! 36.2 immediately, 12, and 24
weeks after treatment, respectively. The goal achievement
and PPSI were unchanged from immediately after treat-
ment until 24 weeks (P >.05). Successful achievements
were reported in 27%, 27%, and 35% immediately, 12,
and 24 weeks after treatment, respectively.

There were no serious adverse events induced by
stimulation, but 5 transient adverse events were observed
during the treatment period, including aggravation of
residual urine sensation in 1 patient, hip joint pain in 1
patient, urethral discharge in 1 patient, re"ux esophagitis
in 1 patient, and aggravation of underlying low back pain
in 1 patient. The patient who had low back pain dropped
out of this study, and the pain improved with conserva-
tive management.

COMMENT
Despite the dif!culty in pinpointing de!nite mechanisms
of CP/CPPS, most experts agree that pain is the de!ning
feature of the condition, and neuropathic pain is believed
to play an important role. Several groups have also sug-
gested that myofascial pain and neurogenic in"ammation
with abnormal pelvic muscle spasms are the primary
sources of the symptoms of CP/CPPS, although such
spasms could be secondary to local infection or in"am-
mation. There is growing evidence that CP/CPPS may be
related to muscular dysfunction and neural in"ammation
of the pelvic "oor and the lower urinary tract.9,10,18,19

EMS is a recent technique for noninvasively stimulating
the central and peripheral nervous system. The principle of
action of EMS is based on Faraday’s principle of magnetic
induction, in which a pulsating magnetic !eld is generated.
When the patient, fully clothed, sits down on the treat-
ment chair, a strong electric current begins in the stimu-
lation coil, and a magnetic !eld is generated around the
stimulation coil. An eddy current is then induced in the
patient’s pelvic "oor muscles. The magnetic waves pene-
trate the pelvic "oor and locally stimulate the muscles by
activating the nerves. The effect seems to involve not only
the motor, but also the sensory !bers of the pelvic "oor
innervations.20 It exerts its effect by stimulating impulses of
contraction and relaxation. Repeated magnetic stimula-
tion of the pelvic "oor and pelvic organs might temporarily
or permanently relieve symptoms in men with CP/CPPS,
especially chronic pelvic pain. By breaking the cycle of
pelvic muscle spasm and neural in"ammation through
EMS, normal pelvic "oor muscular activity can be

Figure 2. The mean total and subdomain scores of the
National Institutes of Health Chronic Prostatitis Symptom
Index (NIH-CPSI) at baseline, immediately (6 weeks), and 12
and 24 weeks after treatment.
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reinstated.21 For these reasons, EMS can be used in the
treatment of men with CP/CPPS even though the majority
of studies investigating the application of EMS to pelvic
"oor disorders involve female urinary incontinence.13-15

Clinical trials to investigate the therapeutic effects of
EMS in CP/CPPS are rare.

There has been 1 report on EMS for the treatment of
CP/CPPS. A preliminary study by Rowe et al21 showed
the possible bene!ts of EMS in CP/CPPS in a double-
blind, randomized controlled trial. Despite a small
number of cases, patients who underwent EMS reported
a signi!cant decrease in symptom scores after 1 year
compared with those in the control group. The current
study is valuable because it is the !rst to evaluate the
ef!cacy of EMS in patients who did not respond to
medical treatments according to validated questionnaires.
The NIH-CPSI is a self-administered tool that is reliable
and valid and has been shown to be useful in assessing
patient baseline status and response to therapy. Currently,
the NIH-CPSI is considered a reliable and responsive
measure to evaluate new therapies for CP/CPPS in

primary and secondary care, and it has been adopted
internationally as a primary endpoint in clinical trials
involving men with CP/CPPS.22

In the present study, we found statistically signi!cant
decreases in mean total and pain NIH-CPSI scores
immediately and 24 weeks after treatment for all treatable
patients. Thus, symptoms improved at the end of treat-
ment, and the therapeutic effect was maintained until 24
weeks after the discontinuation of treatment. Remaining
subdomain scores of the NIH-CPIS for urinary and
quality of life demonstrated a similar result with a signi!-
cant decrease. Twenty-two patients (59.5%) improved 6
points or more in the total NIH-CPSI score. A 6-point
decrease in the NIH-CPSI total score has been shown
to be a minimally important difference that is the lowest
amount of change that a patient would perceive as
meaningful or bene!cial.23 To evaluate the ef!cacy of
therapy, we also used the IPSS and 3-day voiding diary.
Regarding the mean total and subdomain scores of IPSS,
a signi!cant decrease was seen in all domains immediately
after treatment and 24 weeks after treatment. Patient

Table 1. Changes in parameters of National Institutes of Health-Chronic Prostatitis Symptom Index, International Prostate
Symptom Score, and voiding diary after treatment

Variables Baseline
Immediately After
Treatment (6 Wk) 12 Wk After Treatment 24 Wk After Treatment

NIH-CPSI
Total score 25.0 ! 6.9 15.9 ! 6.5* 16.7 ! 7.8* 15.6 ! 7.7*
Pain score 11.8 ! 3.7 6.6 ! 3.8* 6.8 ! 4.5* 6.9 ! 4.7*
Urinary score 4.6 ! 2.6 3.4 ! 2.8* 3.6 ! 2.2* 2.9 ! 1.7*
QOL score 8.6 ! 2.1 5.9 ! 2.5* 6.3 ! 3.0* 5.9 ! 2.8*

IPSS
Total score 15.6 ! 7.9 10.4 ! 6.1* 10.7 ! 6.2* 9.6 ! 6.7*
Storage score 5.8 ! 3.2 3.9 ! 2.8* 4.1 ! 2.6* 3.6 ! 2.9*
Voiding score 9.7 ! 5.5 6.5 ! 4.4* 6.6 ! 4.5* 6.0 ! 4.9*
QOL score 4.1 ! 1.3 3.0 ! 2.0* 2.7 ! 1.5* 2.7 ! 1.3*

Voiding diary
Frequency/24 h 8.2 ! 3.2 7.4 ! 2.2 7.4 ! 2.1 7.4 ! 2.5
Urgency episode/24 h 3.5 ! 4.8 1.3 ! 2.0* 1.7 ! 3.2* 1.8 ! 3.1
Urgency severity/micturition 2.2 ! 0.7 1.8 ! 0.7* 1.9 ! 0.7 1.9 ! 0.8*

IPSS, International Prostate Symptom Score; NIH-CPSI, National Institutes of Health-Chronic Prostatitis Symptom Index; QOL, quality of life.
Data were presented as mean ! SD.

* P <.05 (vs baseline).

Figure 3. Patient perceptions of treatment bene!t, satisfaction, and willingness to continue at 24 weeks after treatment.
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voiding diaries revealed a tendency toward a decrease
during the follow-up period after treatment in all sub-
domains; however, these changes were not statistically
signi!cant.

Overall, our data demonstrated that discontinuation of
treatment did not lead to early recurrences during the !rst
24 weeks after treatment in most patients who achieved
initial therapeutic bene!ts. Furthermore, >70% of
patients reported a treatment bene!t, satisfaction, and
willingness to continue the therapy at 24 weeks after the
treatment. Also, goal achievement of patients and PPSI
were maintained during the follow-up period.

Of the 46 patients enrolled in this study, only 1 patient
(2.1%) did not complete the study course because of back
pain, and 8 patients were discontinued because of other
reasons, including withdrawal of consent and lack of
ef!cacy. Among the patients who completed the study, 4
experienced transient adverse events during the treat-
ment period. Most adverse events did not require
treatment.

A limitation of our study was the small number of
patients; however, the number of patients with CP/CPPS
who meet the inclusion criteria of our study is actually
small in clinical practice. Additionally, even though
long-term results may have been valuable to establish our
!ndings, it would be hard to extend the study period
longer than 24 weeks. At that point, clinicians must
consider their ethical responsibility to pursue other
treatment modalities for patients who do not achieve
bene!ts after EMS. Another limitation of the present
study was the lack of a control group treated with a sham
device. Although sham devices could be applied to the
patients who receive placebo treatment,21 it is not easy to
design an effective sham device because the patients are
conscious of the strong contractions of the pelvic "oor
muscle during the treatment.

CONCLUSION
In this study, we found that EMS has bene!cial effects for
treating CP/CPPS symptoms in patients who have not
responded to medical treatments, leading to a signi!cant
improvement in pain and lower urinary tract symptoms.
More than 70% of patients were satis!ed with EMS, and
in most patients, the therapeutic effect was maintained
for 24 weeks. Based on our results, EMS may be consid-
ered as an option for patients with CP/CPPS who do not
respond to pharmacotherapy and large randomized,
double-blind, controlled studies are necessary to further
de!ne the ef!cacy and safety of EMS for CP/CPPS.
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