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Purpose: To evaluate the feasibility, efficacy, and safety of repetitive transcranial magnetic stimulation (rTMS) in patients with 
treatment-resistant chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS).
Methods: Eleven patients with CP/CPPS were enrolled in this prospective clinical study. rTMS was performed for 5 consecu-
tive days in 20-minute sessions. Patients were evaluated at baseline, after treatment, and at 1, 4, 8, and 12 weeks after the last 
session with questionnaires concerning pain (numerical rating scale [NRS], the National Institutes of Health Chronic Prostati-
tis Symptom Index [NIH-CPSI], and the Short Form-36 [SF-36]), urinary symptoms (NIH-CPSI, Danish Prostatic Symptom 
Score [DAN-PSS-1]), quality of life (NIH-CPSI, SF-36), and psychometrics (Beck Depression Index [BDI]). Telephone-based 
interviews were used to evaluate side effects, subjective response, and changes in drug consumption.
Results: All patients completed the planned treatment and follow-up according to protocol. No patients experienced serious 
side effects or significant pain increase during or after treatment. Mild transient tension headache responsive to oral pain 
medication was reported by 2 patients. Decreased pain was observed on the NRS after treatment and at 1 and 8 weeks 
(P=0.019, P=0.006, P=0.042, respectively) and on the NIH-CPSI pain domain at 1 week (P=0.04). Improvement in lower 
urinary tract symptoms was observed after treatment in the NIH-CPSI urinary domain (P=0.02) but not with the DAN-
PSS-1. No significant changes in the BDI were observed. Nine patients reported a positive overall subjective response (82%) 
and 6 patients (55%) were able to reduce pain medication. Higher age was associated with lower NRS scores after treatment 
(R=0.605, P=0.048) and at 8 weeks (R=0.659, P=0.028).
Conclusions: rTMS for patients with CP/CPPS seemed to be well tolerated, at least moderately effective in pain reduction, 
and might be of interest in patients with chronic pelvic pain resistant to conventional treatment. These findings remain to be 
confirmed by a randomized trial.
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urinary tract symptoms
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INTRODUCTION

Chronic prostatitis (CP) is common among men, with a life-
time prevalence of 10%–14% [1,2]. The most common form is 
type III CP or chronic prostatitis/chronic pelvic pain syndrome 
(CP/CPPS) [3]. Urogenital pain, which is typically the most se-
vere symptom of CP/CPPS, can severely diminish patients’ 
quality of life (QoL) and sexual function [2,4]. Lower urinary 
tract symptoms (LUTS) and psychological issues are also com-
mon in patients with CP/CPPS [5-7]. The standard treatment 
consists of trials with anti-inflammatory drugs, alpha-blockers, 
5-alpha reductase inhibitors, antibiotics, antidepressants or 
neuromodulating drugs, and physiotherapy [8]. Despite a mul-
timodal treatment approach, many patients have persistent 
symptoms [9].
 In transcranial magnetic stimulation (TMS), the brain cortex 
is stimulated by a magnetic coil held above the cranium. Repeti-
tive TMS (rTMS) has been used in patients with neuropathic 
pain due to complex regional pain syndrome, spinal cord inju-
ries, trigeminal nerve lesions, phantom pain, as well as in pa-
tients with nonneuropathic pain (migraine, lumbar pain, viscer-
al pain, or postoperative pain) and as a treatment of depression 
and tinnitus [10-12]. A recent study also showed that rTMS al-
leviated neuropathic pain and might improve urinary function 
in patients with bladder pain syndrome/interstitial cystitis (BPS/
IC) [13].
 The lack of treatment options for patients with CP/CPPS 
raises the need for new treatment modalities. Our aim was to 
investigate whether rTMS is effective, feasible, and safe in CP/
CPPS patients.

MATERIALS AND METHODS

Patients
Eleven patients with treatment-resistant CP/CPPS were en-
rolled as participants. CP/CPPS was diagnosed based on typical 
symptoms of discomfort or pain resistant to standard therapies 
in the pelvic region for at least a 3-month period within the 
previous 6 months, careful clinical examination with urody-
namic, laboratory, and urinalysis testing, and exclusion of other 
etiologies for symptoms. Patients were considered resistant to 
conventional treatment if they had previously received treat-
ment with available conventional therapies including alpha-
blockers, 5-alpha reductase inhibitors, antibiotics, nonsteroidal 
anti-inflammatory drugs and pain threshold-lowering drugs. 

The duration of ongoing symptoms for inclusion in the study 
was at least 3 months, and no new medications should have 
been initiated during the prior 30 days. The cutoff score of the 
National Institutes of Health Chronic Prostatitis Symptom In-
dex (NIH-CPSI) for inclusion was >8 for pain and >11 for to-
tal points. The exclusion criteria included a recent cerebrovas-
cular event ( <6 months), a cardiac pacemaker, an inner ear 
transplant, a medical pump, and metallic clips or bodies in the 
head region. Patients who had recently ( <3 months) under-
gone a prostate procedure were not included in the study. Epi-
lepsy and bipolar disorder were considered relative exclusion 
criteria.
 The study was performed according to the Helsinki Declara-
tion and approved by the Medical Ethics Committee of Turku 
University Hospital. All patients provided written informed 
consent prior to participation in the study.

Repetitive TMS
Navigated rTMS treatment was performed with a Visor2 navi-
gation system (ANT Neuro, Berlin, Germany) and a MagStim 
Rapid2 stimulator (Magstim Co., Whitland, Wales, UK) with 
an air-cooled figure-of-eight coil giving biphasic pulses. Prior to 
treatment, head magnetic resonance imaging was done for all 
patients with a 1.5-T Siemens Aera (Siemens, Erlangen, Ger-
many) with a T1-weighted 3-dimensional sequence.
 The resting motor threshold (RMT) was determined as rec-
ommended by the International Federation of Clinical Neuro-
physiology [14]. Motor evoked potentials (MEPs) were record-
ed from the left-hand thenar muscles. MEP response was de-
fined as a MEP with a>50-µV peak-to-peak amplitude. The 
maximum-likelihood threshold-tracking algorithm was used to 
determine the TMS intensity that yielded a 50% probability of 
evoking a MEP [15]. The stimulation was done with the same 
coil that was used in the treatment sessions.
 Patients received navigated rTMS over 5 consecutive days in 
daily 20-minute sessions, during which 750 pulses were applied 
over both the left and right motor cortexes at locations corre-
sponding to the pelvic area. The coil handle was pointing back-
wards and parallel to the midline. In total, 1,500 pulses were de-
livered at trains of 10 Hz for 5 seconds with 26-second inter-
train intervals at an intensity of 110% of the RMT. All patients 
received 5 full sessions and used ear plugs during the stimula-
tion. The rTMS schedule was based on evidence-based guide-
lines to treat neuropathic pain using high-frequency (10 Hz) 
rTMS on the M1 motor cortex [11].
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Response and Safety Evaluation
The primary endpoints were a decrease in the NIH-CPSI score, 
a decrease in mean pain experienced from the prior week using 
a numerical rating scale (NRS), a decrease in the score on the 
36-Item Short Form Survey Instrument (SF-36) painlessness 
domain, a decrease in drug consumption for pain, and safety 
(reported adverse events) of rTMS. The secondary endpoints 
were effects on QoL and LUTS.
 The NIH-CPSI is a questionnaire designed for CP/CPPS that 
has been validated in Finnish [16]. Its 3 domains include pain 
(Q1–4), voiding (Q5–6), and QoL (Q7–9). The maximum total 
score of the NIH-CPSI is 43 points.
 LUTS were more carefully assessed using the Danish Prostat-
ic Symptom Score (DAN-PSS-1). The SF-36 was used to assess 
changes in various domains concerning QoL. The Beck Depres-
sion Index (BDI) was used to evaluate psychological changes.
 Patients were contacted by telephone at 1, 4, 8, and 12 weeks 
to assess possible adverse events, subjective treatment response, 
and changes in the medication needed for pain control.

Statistical Analysis
The paired-samples t-test was used to analyze the effect of rTMS 
at different time points compared to baseline. The Fisher exact 
test, Mann-Whitney U-test, and Student t-test were used for bi-
variate comparisons analyzing factors associated with overall 
benefits and decreased drug consumption. Spearman correla-
tion coefficients were used to study the effects of different vari-
ables on decreases in NRS and NIH-CPSI score. P-values<0.05 
were considered to indicate statistical significance. The analysis 
was carried out using IBM SPSS Statistics ver. 22.0 (IBM Co., 
Armonk, NY, USA).

RESULTS

The mean age of patients was 54.3±15.9 years, and the patients 
had experienced symptoms of CP/CPPS for a median of 9.2 
years (range, 1.7–48.0 years). The mean NRS for pain from the 
prior week was 7.5±2.0 at baseline. Demographic and clinical 
characteristics, as well as clinical data at baseline, are presented 
in Table 1. Four patients (36%) needed daily opioid-based 
medication and 5 patients (45%) were currently using neuro-
modulating medications (pregabalin, gabapentin, amitriptyline, 
or nortriptyline).
 rTMS treatment was performed between March 2018 and 
April 2019. All 11 enrolled patients completed the 5-day rTMS 

protocol and the 12-week follow-up. All patients tolerated the 
full rTMS protocol and none of the patients reported an in-
crease in pain assessed with NRS relative to their status before 
treatment. No serious side effects were reported during treat-
ment or follow-up. Two patients reported mild headache, 1 
with and 1 without neck pain, at the week 1 telephone inter-
view. The pain was tolerable and responded to anti-inflamma-
tory medications.

Factors Associated With Responses
A subjective positive total response to the treatment regimen 
was reported by 9 patients (82%) after follow-up was complet-
ed. Six patients (55%) were able to decrease their pain medica-
tion consumption during follow-up. One patient was able to re-
duce gabapentin medication from a daily dose of 300 mg to 
none, 2 patients were able to reduce their daily opioid-based 
medication use, and 5 patients were able to reduce or discon-
tinue daily paracetamol or nonsteroidal anti-inflammatory 
drugs.
 Duration of symptoms, age, smoking habits, body mass in-
dex, baseline NIH-CPSI scores, baseline NRS, baseline BDI 
scores, and ongoing usage of neuromodulating medication 

Table 1. Demographic characteristics and clinical data at base-
line (n=11)

Characteristic Value

Sex, male:female 11:0

Age (yr) 54.3±15.9

Body mass index (kg/m2) 26.9±3.5

Smoking 3 (27)

Prior transurethral prostate procedure 5 (46)

Disease duration (yr) 9.2 (1.7–48.0)

Duration of ongoing symptoms (yr) 2.3 (0.4–20.4)

NRS for pain (average from prior week) 7.5±2.0

NIH-CPSI total (max 43) 30.3±8.0

NIH-CPSI pain (max 21) 15.0±3.5

NIH-CPSI urinary symptoms (max 10) 6.3±3.3

NIH-CPSI QoL (max 12) 8.9±2.3

Beck Depression Index 12 (0–43)

DAN-PSS-1 total 15 (0–48)

Values are presented as mean ±standard deviation, number (%), or 
median (range).
NRS, numerical rating scale; NIH-CPSI, National Institutes of Health 
Chronic Prostatitis Symptom Index; DAN-PSS-1, Danish Prostatic 
Symptom Score.
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were not associated with a positive response. A decrease in drug 
usage during follow-up was associated with a lower baseline 
NRS (P=0.079) and a longer duration of symptoms (P=0.068).

Impact on Pain
A significant decrease in pain assessed with the NRS was observed 
after the treatment regimen (1.2 points, P=0.019), at 1 week (1.4 
points, P =0.006), and at 8 weeks (0.8 points, P =0.042) when 
compared to the baseline NRS (Fig. 1). The pain domain score on 
the NIH-CPSI questionnaire decreased from a mean of 15.0 
points at baseline to 13.2 points (P=0.066) after the treatment and 
to 12.9 points (P=0.037) at 1 week (Fig. 2). The total NIH-CPSI 
score decreased from 30.3 points at baseline to 26.2 points (P= 
0.021) after the treatment and to 27.2 points (P=0.056) at 1 week, 
after which it slowly increased to 28.7 points at 12 weeks. Regard-
ing the SF-36 questionnaire, no significant changes in the pain-
lessness domain were detected.
 Older age was correlated with a greater decrease in the NRS 
during follow-up after the treatment (R=0.605, P=0.048) and 
at 8 weeks (R=0.659, P=0.028). Concurrent usage of opioids 
or neuropathic pain medication was not associated with chang-
es in NRS or NIH-CPSI points.

Effect on LUTS
The NIH-CPSI urinary domain score decreased from 6.3 to 4.9 
points from baseline to after treatment (1.4-point decrease, 

P=0.02), but no statistically significant decreases were subse-
quently found. No significant changes in scores on the DAN-
PSS-1 questionnaire were detected.

Effect on QoL
The SF-36 questionnaire showed no statistically significant 
changes in any domain during follow-up.

DISCUSSION

In this pilot study, rTMS proved to be a safe and well-tolerated 
potential treatment method for CP/CPPS patients, and it may 
be used to alleviate pain that has been resistant to conventional 
therapies. Like many patients with CP/CPPS, all of the patients 
in this study were severely symptomatic, with pain negatively 
affecting their QoL despite the previous application of standard 
conventional therapy methods (as per the inclusion criteria). 
Due to the lack of effective treatment methods for CP/CPPS, 
these findings are of considerable interest.
 The pathophysiology of CP/CPPS remains unknown and is 
most likely multifactorial [8]. Regardless of the trigger of the in-
flammatory process behind CP/CPPS (microbiological, auto-
immune-based, or involving chemical or mechanical irritation 
caused by urine reflux), the condition leads to tissue swelling, 
tissue hypoxia, and tissue damage caused by inflammatory me-
diators (interleukins, cytokines, and histamine) [17]. Pain be-
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Fig. 1. Mean changes in the numerical rating scale (NRS) for 
pain at different time points. A significant reduction in pain was 
observed after treatment and at 1 and 8 weeks after treatment 
when compared to baseline, using the paired-samples t-test, 
with decreases of 1.2, 1.4, and 0.8 points respectively.
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Fig. 2. Mean changes in the total score in the National Institutes 
of Health Chronic Prostatitis Symptom Index (NIH-CPSI) pain 
domain (Q1–4 in the NIH-CPSI questionnaire, maximum 
points 21) at different time points show a significant response in 
pain reduction at 1 week when compared to baseline (2.1-point 
decrease, P=0.037).
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comes chronic due to constant inflammation and in long-lasting 
cases may be considered neuropathic [18]. This kind of neuro-
genic inflammation sensitizes mast cells to produce inflamma-
tory mediators, leading to constant activation in nociceptive C-
type nerve fibers [17]. Nonetheless, cyclo-oxygenase inhibitors 
and tricyclic antidepressants, novel neuromodulating drugs (ga-
bapentin, pregabalin), and even oral or intraprostatic corticoste-
roid treatment—alone or in combination—often fail.
 rTMS treatment modulates intracortical inhibitory circuits 
and may help to repair intracortical inhibition in patients with 
neuropathic pain. The pain-decreasing effect of rTMS is thought 
to be mediated via subcortical neural networks as a result of en-
hancement of the dopamine-opioid system, although rTMS 
treatment has also been reported to enhance serum beta-en-
dorphin concentrations [11,19-21].
 Our findings are in line with 2 recent studies of rTMS on fe-
male patients. Pinot-Monange et al. [22] studied the effect of 
rTMS on chronic pelvic pain due to endometriosis and showed 
a maximum of a 1-point decrease in visual analogue scale 
(VAS) scores at 28 days of follow-up. In a study by Cervigni et 
al. [13], rTMS significantly decreased VAS scores in patients 
with BPS/IC, while sham treatment showed no significant ef-
fect on any parameters. The latter study also found significant 
improvements in BPS/IC patients’ voiding parameters. In our 
study on male patients, no significant changes after treatment 
were observed in urination. This is potentially due to fact that 
pain in CP/CPPS originates from the prostate or adjacent struc-
tures (pelvic floor) potentially resulting in some functional ob-
struction and therefore changes in bladder detrusor muscle and 
pelvic floor musculature; even though pain may be alleviated, 
changes in urination would probably appear far later. In our 
study, pelvic pain was the main concern of all of the patients, 
rather than urinary symptoms. Significant changes in QoL were 
also not seen in our study. Nonetheless, the performance of the 
SF-36 for the evaluation of CP/CPPS patients has not been 
studied. The most common side effect of rTMS, tension head-
ache, has been reported in 5%–10% in patients, which aligns 
with the finding that 2 of the 11 patients in the present study re-
ported this side effect [23].
 Repeated rTMS stimulation cycles might improve synaptic 
strengthening [11]. We chose to investigate the effect of a single 
5-day rTMS session cycle, since it would be more feasible for 
patients. Furthermore, according to a study by Cervigni et al. 
[13], even a single 5-day cycle of rTMS was associated with a 
positive response at 3 weeks after treatment and the response 

was similar to that observed in our study, with the achievement 
of at least a minimal clinically important difference (over a 
1-point decrease in pain) [24]. Providing repeated rTMS ses-
sions might still improve the total effect of the treatment. How-
ever, it is interesting that the NRS increased at 4 weeks of fol-
low-up, but again significantly decreased at 8 weeks. At 12 
weeks, the NRS again ascended to near the baseline level, which 
fits the typical response profile of rTMS and most likely indi-
cates the need for repeated stimulation [25].
 Although the duration of symptoms did not correlate to re-
sponses in this study, it is notable that these patients had experi-
enced symptoms for a median of 9.2 years. It is possible that 
rTMS given earlier in the course of the disease might be associ-
ated with an even more potent response. Still, rTMS should be 
reserved only for patients who have persistent symptoms de-
spite trials with standard medical therapies.
 This study is limited by the lack of a control group and a lim-
ited sample size. The follow-up time was probably long enough 
to assess the effects of rTMS, since the effect of a single session 
typically lasts for under 3 months. In pain studies, the placebo 
effect is always a possible contributor to pain alleviation. How-
ever, it is notable that no significant changes in the BDI were 
observed, indicating that the clinical alleviation of pain was not 
due to improvements in patients’ psychological status.
 In conclusion, rTMS was found to be well tolerated by CP/
CPPS patients and at least moderately effective in pain allevia-
tion in patients refractory to medical treatments. This feasibility 
pilot study encourages future trials to assess and confirm the 
results in a randomized controlled trial setting.
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