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Purpose: There is no definite treatment method for chronic pelvic pain syndrome (CPPS). The purpose of this study was to
compare and assess the effectiveness and safety of low-intensity extracorporeal shockwave therapy (Li-ESWT) versus placebo
treatment in CPPS Illb patients.

Materials and Methods: Thirty participants with CPPS Illb were included and randomized in this prospective, double-blind,
placebo-controlled study. Li-ESWT was performed at the perineum without anesthesia once per week for 8 weeks. CPPS-
related symptoms were evaluated using the National Institutes of Health-chronic prostatitis symptom index (NIH-CPSI). Pain
and erectile function were appraised using the Visual Analogue Scale (VAS) and International Index of Erectile Function-
Erectile Function (IIEF-EF), respectively. The Global Efficacy Assessment Question (GEAQ) was also assessed. The parameters
were evaluated immediately after the last Li-ESWT treatment and 4 weeks after Li-EWST treatment.

Results: Fifteen subjects each in the Li-ESWT and placebo groups completed this study. Amelioration of NIH-CPSI total, pain,
and quality of life score in the Li-ESWT group was found compared to the placebo group (p=0.002, 0.02, 0.001, respec-
tively). Improvement of the VAS score was observed in the Li-ESWT group (p=0.002). The differences in the GEAQ “Yes” re-
sponses were also significant in the Li-ESWT group. No patients experienced side effects related to ESWT during therapeutic
period or follow-up duration.

Conclusions: Results indicated that Li-ESWT improved the NIH-CPSI score, pain, and the quality of life in CPPS Illb patients.
Li-ESWT could be an effective alternative treatment modality for CPPS lllb.
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INTRODUCTION

Chronic pelvic pain syndrome (CPPS) is categorized
as category III by the National Institutes of Health
(NIH). It is defined as unspecific, poorly localized pelvic
inconvenience or tenderness without certain infection
or other definite pathology for at least 3 of the prior
6 months [1]. CPSS is categorized into either NIH IIla
or NIH IIIb prostatitis according to the presence or
absence of white blood cells in the prostatic fluid or
semen. CPPS is a common problem in male, with the
mean incidence of roughly 10% for different ages [2].
Its prevalence ranged from approximately 2% to 10%,
with a whole life prevalence of approximately 9% to
16% [3]. Symptoms include inflammation of the pros-
tate, penile, pelvic, perineal pain, voiding dysfunction
such as frequent voiding and/or sense of residual urine,
and a variable degree of sex-like pain during or after
ejaculation and erectile dysfunction (ED) [4,5].

Since CPPS represents various symptoms from
likely multiple etiologies, various ranges of therapy
have been studied. Furthermore, uncertain etiologies
affect the availability of unanimous therapy at pres-
ent. Antibiotics, anti-inflammatory agents, analgesics,
a-blockers, 5 a-reductase inhibitors as monotherapy or
combined treatment have been suggested and assessed
for CPPS treatment with variable treatment success
rates [6,7]. Non-medical treatments such as electromag-
netic therapy, acupuncture, massage in prostate, phys-
iotherapy, thermal therapy, neuromodulatory therapy,
or life-style modifications could be used as second-line
therapy for CPPS patients. Other invasive procedures
such as intraprostatic injection, transcutaneous electri-
cal nerve stimulation, and radical prostatectomy have
been reported [8,9]. However, none of these treatment
modalities showed significant successful effects. There-
fore, new therapeutic methods are mandatory.

Recently, several clinical studies reported that low-
intensity extracorporeal shockwave therapy (Li-ESWT)
can significantly relieve pelvic pain, voiding symptoms
for CPPS patients [10-12]. Although several published
data confirmed that Li-ESWT might be an effective
treatment for CPPS patients, few studies have investi-
gated its role in Asians, particularly Korean CPPS pa-
tients. Therefore, we conducted a prospective, random-
1zed, double-blind clinical trial to investigate and assess
the efficacy and safety of ESWT for the treatment of
CPPS IIIb in Korea.
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MATERIALS AND METHODS

1. Participants

This clinical study was designed as a prospective-
randomized, double-blind, placebo-controlled study. All
CPPS-confirmed participants were allocated randomly
to treat Li-ESWT or placebo group: two groups in a 1:1
ratio.

The patients were included if Category III b chronic
prostatitis patients had symptoms for at least 3 months
and no proof of infection in urinary and seminal cul-
ture studies. The exclusion criteria of this study were
the following: 1) use of another treatment modality
at the beginning of the study; 2) Category Illa CPPS
after lower urinary tract localization studies; 3) prior
prostate surgery; 4) prostate specific antigen (PSA) >4
ng/mL; 5) history of pelvic surgery; 6) pelvic radiation
therapy; 7) any other urological condition related to
lower urinary tract symptoms such as urethral stric-
ture, or bladder stones, any neurological disease; and
8) non-indication to maintain this study. Participants
were also excluded if PSA >4 ng/mL was reported dur-
ing primary screening, and if prostate biopsy was per-
formed preferentially to eliminate potential prostate
cancer risk. At screening, the diagnosis of CPPS IIIb
contained a full medical history, physical examination,
NIH-chronic prostatitis symptom index (NIH-CPSI)
questionnaire, PSA measurement, microscopic analysis
and microbiological culture before and after prostate
massage, and prostate secretions. Eligible participants
were randomly seperated into two groups. The first
group contained 15 patients who received Li-ESWT
therapy. The second group contained 15 patients who
were treated with placebo therapy.

2, Interventions

A study assistant randomly allocated patients via
block randomization using a table of random numbers.
All participants were requested to stop using pain
reducing medications, such as nonsteroidal anti-in-
flammatory drugs and a-blockers, for two weeks before
the first treatment with Li-ESWT. All patients were
treated with electromagnetic Li-ESWT (MT 2000H;
Urontech Korea, Hwaseong, Korea) once per week for 8
weeks in an outpatient hospital without general or lo-
cal anesthesia. The shockwave applicator was smoothly
located directly on the ultrasound transmission gel
over the skin of the perineum at six different regions
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(500 shocks per site with a total of 3,000 shocks) at each
treatment session. We virtually divided six regions be-
tween the anus and scrotum for including the entire
prostatic and pelvic floor region. The areas divided vir-
tually are decided according to the focus geometry of
the probe head. The energy setting was a frequency of
3 Hz and a maximum total energy flow density of 0.25
md/mm® For the placebo treatment, the identical probe
as that in Li-ESWT was utilized, except the energy was
set to 0 during each procedure, and a similar noise was
transmitted to the patients during the procedure. The
existing shock wave number and intensity used were
amended in a previous study [10]. The machine applied
for the present study was an electromagnetic shock
wave device with a wide focused shockwave source.
Since the focal zone of this device was deeper and
wider, this wide range of focused shock waves could be
covered 1n the prostate from the perineal area without
difficulty.

3. Outcome measurement

Follow-ups were executed by an independent ob-
server, who had no data about the clinical study pro-
tocol, and performed during outpatient clinic visits at
baseline, immediately finishing the last ESWT treat-
ment, and 4 weeks after completing the ESWT course.
Clinical symptoms of the patients were evaluated us-
ing the NIH-CPSI score, International Index of Erectile
Function-Erectile Function (IIEF-EF) score, Visual
Analogue Scale (VAS) score, and the Global Efficacy
Assessment Question (GEAQ). CPPS-related complaints
were investigated using the NIH-CPSI score. The IIEF-
EF score was used as a potency function. The intensity
of pain was assessed using the VAS score. The primary
endpoint was the average changes in NIH-CPSI total
score between baseline and 4 weeks after treatment
compared with both groups. The change in NIH-CPSI
pain score, NIH-CPSI urinary score, NIH-CPSI quality
of life (QoL) score, IIEF-EF, VAS, and GEAQ were as-
sessed as secondary endpoints.

4. Statistical analysis

Continuous variables were represented as
meanztstandard deviation. Independent samples t-test
and Mann—Whitney test were used to compare the
continuous variables between both groups. Paired t-test
or Wilcoxon signed rank test were used to compare the
variables within each group. To evaluate group mean
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differences in the changes from baseline in all continu-
ous variables, analyses of covariance were used with
change from baseline at follow-up as the dependent
variable and baseline value of the dependent variable
and treatment group as covariates. Statistical analysis
was performed using SAS version 9.4 (SAS Institute
Inc, Cary, NC, USA). p<0.05 was considered a statisti-
cal significance level.

The number of patients evaluated in this study was
based on the results of a previous study [11]. Given that
information from Li-ESWT could be efficient for CPPS
patients, we measured the sample number (n=30) using
G*power software (ver. 3.1) with one tailed test, 1:1 al-
location, a error=0.05, and =0.8.

5. Ethics statement

Ethical approval for the fulfillment of the study was
granted by the Institutional Review Board (IRB) of
Seoul St. Mary’s Hospital and Korea University Guro
Hospital (approval number: XC19DEDIO048) after
permission by the Korean Ministry of Food and Drug
Safety. Informed consent was confirmed by the IRB,
and before any procedures were executed, informed
consent was obtained from each subject. This study
was performed according to the principles of the Dec-
laration of Helsinki and the ethical principles of Good
Clinical Practice guidelines. The protocol was regis-
tered in Clinical Research Information Service (https://
crisnih.go.kr/cris, KCT identifier: KCT0004441).

RESULTS

A total of 34 patients participated in this study.
Fifteen and nineteen patients were randomly allo-
cated into the Li-ESWT and placebo groups, respec-
tively. Four participants in the placebo group were
not included due to withdrawal of consent during the
therapy period (Fig. 1). The clinical and demographic
data of the patients in both groups are described in
Table 1. No significant differences in age, body weight,
height, body mass index, NIH-CPSI score, VAS, and se-
rum PSA level were observed between both groups at
baseline. IIEF-EF score showed a statistical difference
between groups (p=0.023).

The baseline NIH-CPSI total score in the Li-ESWT
and placebo groups did not show a statistically signifi-
cant difference (27.1+4.8 vs. 24.5+5.9, p=0.478). No signif-
icant differences in baseline NIH-CPSI pain, urinary,
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Fig. 1. Patient disposition. Li-ESWT: low-intensity extracorporeal
shockwave therapy.

and QoL subdomain scores were also observed between
the groups (Table 2). Compared to the initial scores, sig-
nificant improvements (decrease) in the NIH-CPSI to-
tal score, NIH-CPSI pain, NIH-CPSI urinary, and NIH-
CPSI QoL subdomain scores in the Li-ESWT group
were detected at the end of the last ESWT and 4 weeks
after ESWT (Table 2, Fig. 2). However, there was no
significant improvement in the NIH-CPSI total score,
pain, urinary, and QoL subdomain scores in the placebo
group. [IEF-EF score was improved for Li-ESWT group
in the finishing treatment immediately and 4 weeks
after treatment compared to baseline (p<0.05) (Table 2).
Nevertheless, although the ITEF-EF score at baseline
was higher in the placebo treatment, there was statis-
tical difference between the groups. The baseline mean
scores of VAS were 65+2.5 and 5.8+1.9, respectively. For
the Li-ESWT group, there was a significant improve-
ment in the VAS score after treatment compared to
baseline, with a significant difference in VAS score
between both groups (Table 2). The rates of the GEAQ
“Yes” response in the Li-ESWT and placebo groups
were 100% and 15.4%, respectively. No significant dif-
ference from baseline values and between both groups
was observed also for the 4-week follow-up visit PSA
(p=0589) (Table 2).

No adverse effects related to Li-ESWT like gross he-
maturia, ecchymosis, and hematospermia were detected
in any of the patients during the study period.

DISCUSSION

Li-ESWT, which is a minimally invasive treatment,
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Table 1. Dermographic characteristics of the patients

Li-ESWT group Placebo group

Variable (n=15) (n=19) p-value
Age (y) 58.4+8.4 56.5+5.1 0.636
Height (cm) 172.0+4.5 172.5+6.7 0.783
Body weight (kg) 72.0+8.2 70.2+9.3 0.564
BMI (kg/m?) 243+4.7 23.6+3.1 0.357
PSA (ng/mL) 1.03+0.83 0.81+0.59 0.507
Symptoms duration (mo) ~ 33.0+38.9 49.3+48.7 0.515
NIH-CPSI total score 27.1+£4.8 24.5+5.9 0.478
NIH-CPSI pain score 13.0+£3.6 11.943.3 0.375
NIH-CPSI urinary score 5.0+3.2 3.9+2.7 0.434
NIH-CPSI QoL score 9.1+2.1 8.3+23 0.618
IIEF-EF 11.3£10.7 20.3+9.6 0.023
VAS 6.5+2.5 5.8+1.9 0.556

Li-ESWT: low-intensity extracorporeal shockwave therapy, BMI: body
mass index, PSA: prostate specific antigen, NIH-CPSI: National Insti-
tutes of Health-chronic prostatitis symptom index, QoL: quality of life,
IIEF-EF: International Index of Erectile Function-Erectile Function, VAS:
Visual Analogue Scale.

has been recently adapted in the treatment of urologic
diseases such as ED [13], Peyronie’s disease (PD), and
CPPS. For ED, the Asia-Pacific Society for Sexual Med-
icine commented that Li-ESWT ameliorated erectile
function score and penile hemodynamic parameters in
patients with vasogenic ED. However, the long-term ef-
fect of Li-ESWT was controversial. They recommended
that Li-ESWT should be used in patients with mild-
moderated vasogenic ED [14]. For PD, although Li-
ESWT in PD seems to be effective in terms of penile
pain and erectile function, the effect on penile curva-
ture and plaque size is questionable. However, a re-
cently reported study on the effect of Li-ESWT in PD,
Li-ESWT improved significantly erectile function and
penile pain every week for six weeks. Moreover, penile
curvature and plaque size were statistical significantly
reduced [15].

Treatment of patients with difficulty in CPPS is one
of the most troublesome and challenging matters in
urology. Most of the available treatment options are
limited to symptomatic treatments and do not treat the
underlying reason. Therefore, it is necessary to find an
easily applied treatment modality with proven effec-
tiveness and safety. Although the precise mechanisms
of shock wave therapy are currently under investiga-
tion, shock wave therapy may ameliorate CPPS symp-
toms through several mechanisms, such as nociceptor
hyperstimulation, nitric oxide synthesis induction,
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Table 2. Variables at baseline, immediate, 4 weeks after treatment in patient in Li-ESWT and placebo

Variable Baseline F/U (immediately) F/U (Week 4)

NIH-CPSI total

Li-ESWT 27.1+4.8 17.5+4.1* 16.1+4.2*

Placebo 24.5+5.9 23.8£3.9 23.6£3.1

p-value for between group 0.478 0.003 0.002
NIH-CPSI pain

Li-ESWT 13.0+£3.6 7.5£3.7% 7.1£5.0%

Placebo 11.9+33 11.8+4.1 11.4£4.5

p-value for between group 0.375 0.006 0.02
NIH-CPSI urinary

Li-ESWT 5.0+3.2 3.6£2.9% 3.3+£3.1%

Placebo 3.9+2.7 3.7+3.2 4.1+3.2

p-value for between group 0.434 0.849 0.081
NIH-CPSI QoL

Li-ESWT 9.1+2.2 6.4+2.5% 5.7+2.3*%

Placebo 8.7+2.2 8.3+23 8.1+2.1

p-value for between group 0.618 0.042 0.001
IIEF-EF

Li-ESWT 11.3£10.7 15.1+£10.1% 14.0+11.4%

Placebo 20.3+9.6 20.3+10.0 17.2£11.3

p-value for between group 0.023 0.043 0.019
VAS

Li-ESWT 6.5+2.5 2.9+1.6% 2.7£1.9%

Placebo 5.8+1.9 5.1+2.2 53423

p-value for between group 0.556 0.005 0.002
PSA

Li-ESWT 1.03+0.83 - 0.99+0.75

Placebo 0.81+0.59 - 0.81+0.62

p-value for between group 0.507 - 0.589

Li-ESWT: low-intensity extracorporeal shockwave therapy, F/U: follow-up, NIH-CPSI: National Institutes of Health-chronic prostatitis symptom in-
dex, QoL: quality of life, IPSS: International Prostate Symptom Score, IIEF-EF: International Index of Erectile Function-Erectile Function, VAS: Visual
Analogue Scale, PSA: prostate specific antigen, -: not available.

*p<0.05 compared to baseline.
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Fig. 2. (A) Mean and change off NIH-CPSI total score for patients treated with Li-ESWT or placebo treatment at baseline, week 0, and week 4.
Asterisk means p<0.001 compared with baseline. (B) Comparison of the mean NIH-CPSI total score changes from baseline. Double asterisk mean
p<0.001. NIH-CPSI: National Institute Health-chronic prostatitis symptom index.

www.wjmh.org 477



| hitps://doi.org/10.5534/wjmh.210010

passive muscle tone decrease, interruption of nerve im-
pulses, and rising of local microvascularization [16-18].

Zimmerman et al [19] initially represented the effica-
cy of Li-ESWT in CPPS patients in 2008. The authors
represented significant ameliorations in pain and QoL
after Li-ESWT. Although urinary condition improved
no statistically significant difference was observed. Ac-
cording to positive preliminary results, a prospective-
randomized, double-blind study was performed by the
same study group. The authors observed that a total of
30 patients in the Li-ESWT group showed significant
amelioration of pain, QoL, and urinary symptoms after
Li-ESWT in comparison with the placebo group. The
therapeutic effect of Li-ESWT persisted until 12 weeks.
The author concluded that the strengths of Li-ESWT
are the following: its inexpensive and easy application,
repetition of treatment as often as required, and low
probability of any side effects.

Regarding the long-term effect of Li-ESWT, the re-
sults of several studies were controversial. The data
from Moayednia et al [20] showed no statistically sig-
nificant difference between the ESWT and placebo
groups in NIH-CPSI pain, urinary, and QoL scores after
a 24-week follow-up duration. We think that applying
ESWT for only 4 weeks may negatively affect its long-
term effects. However, another study comparing the
efficiency of combined Li-ESWT+triple therapy (anti-
inflammatory, a-blocker, and muscle relaxant) with
triple therapy only showed different results [11]. The
triple therapy+Li-ESWT group showed the most sig-
nificant improvement in total and prostatic pain NIH-
CPSI scores. Furthermore, the triple therapy+Li-ESWT
group of subjects represented significantly better out-
comes than the triple therapy group in all subdomains
of NIH-CPSI scores at 36 weeks after the beginning of
treatment. Moreover, significant improvement in NIH-
CPSI scores after 36 weeks of treatment is identifiable
in mostly every score excluding QoL and urinary com-
pared to the initial NIH-CPSI score. This result means
that triple therapy combined with Li-ESWT showed
better long-term effects than triple therapy alone. The
authors commented that Li-ESWT could be a signifi-
cantly important treatment option for CPPS patients.
However, longer treatment duration and proper treat-
ment machine application are mandatory.

Our study group performed an in vivo study using a
prostatitis rat model to confirm the mechanism of Li-
ESWT for chronic prostatitis before starting a clinical
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study [21]. We found that Li-ESWT reduced COX-2
by inhibiting the TLR3-NFxB pathway in an experi-
mental model. Additionally, the TRAF2 regulator in
ERK1/2 inhibition significantly decreased inflamma-
tion. This signaling event co-operatively facilitated
inflammation with different levels of the expression of
interleukin-1p, interleukin-6, and other inflammatory
molecular markers via different stimulation models.

After confirming the mechanism of Li-ESWT for
treating CPPS, we performed a clinical study in Korea
for the first time. Furthermore, we performed the first
study of Li-ESWT for the treatment of ED in Korea
[22]. We confirmed the effectiveness of electromagnetic
Li-ESWT for ED therapy. The present study using the
same electromagnetic Li-ESWT machine showed that
Li-ESWT relieved pain and urinary symptoms and
ameliorated the quality of life in CPPS patients. Li-
ESWT significantly decreased the NIH-CPSI total score
and the effect persisted for 4 weeks after Li-ESW'T.
These results are comparable with those of the afore-
mentioned published studies. The significant ameliora-
tion in NIH-CPSI QoL subdomain score was most likely
a consequence of the substantial improvement in pain.
Additionally, pain intensity was the strongest indepen-
dent predictor of QoL in CPPS patients [23].

Interestingly, improvement of ITEF-EF in the Li-
ESWT group was observed in this study. Zimmerman
et al [10] explained that improvement of QoL attained
by Li-ESWT in patients had a positive effect on their
sexual function. Furthermore, local application of Li-
ESWT in the perineal area could positively affect erec-
tile function [24]. However, no statistical difference in
IIEF-EF between both groups was observed, except at
baseline. We believe that more high-quality studies are
mandatory to elucidate the effect of Li-ESWT on erec-
tile function in CPPS patients.

The main strong point of this study was the design
of the study as a prospective, randomized, double-blind,
placebo-controlled study. Another strong point lies in
the fact that ESWT for CPPS was performed first in
Asia, specifically in Korea. However, the present study
had some limitations. First, the sample size was small.
Therefore, it is difficult to compare the effectiveness of
Li-ESWT for different causes of CPPS. Second, the fol-
low-up duration was only 1 month. Hence, it is manda-
tory to perform further large-scale and long-term stud-
ies. Furthermore, comparing the effectiveness of other
types of Li-ESWT and confirming a proper therapeutic
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protocol are also essential for further studies.

CONCLUSIONS

Li-ESWT decreased the NIH-CPSI total score, show-
ing clinical and therapeutic effects. This could be an
efficient alternative therapeutic modality for CPPS
IITb. Further studies with long-term follow-up duration,
large sample sizes, and comprehensive evaluation de-
signs are warranted to appraise the effects of Li-ESWT
on CPPS IIb.
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