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Abstract: Chronic prostatitis (CP) is one of the diseases that
reduce the quality of life (QoL) of young men. To date,
there is no consensus on the management of these patients.
It is essential to continue research into the treatment of CP,
despite the use of various therapies, including low-energy
extracorporeal shockwave therapy (ESWT). The main
objective of this study is to observe and record the clinical
symptomatology of patients during a 48-week follow-up
period after ESWT treatment. Between 2019 and 2021, 28
patients with type IIIB CP/chronic pelvic pain syndrome
were enrolled. Patients underwent ESWT once weekly for
4 weeks (3,000 individual sessions, maximum total energy
flux density 0.25mjJ/mm? frequency 3 Hz). Participants
were assessed at 0, 4, 12, 24, 36 and 48 weeks post-treat-
ment using the visual analogue scale (VAS), National
Institutes of Health Chronic Prostatitis Symptom Index
(NIH-CPSI), and International Index of Erectile Function
(IIEF)-5. The mean age of patients was 47.1 + 13.7 years
(range 28-4years). The positive effect of LI-ESWT was
reflected in improvements in VAS, NIH-CPSI, and IIEF-5
scores. Regression of patients’ symptoms was observed as
early as 4 weeks after treatment. The greatest progress
was achieved at week 24. In addition, a slight worsening
was observed at week 36 and 48, with stable progress. The
treatment significantly improved the QoL of the patients,
with the most significant improvement in the VAS score.
In conclusion, this treatment approach is safe, most effec-
tive in the first 6 months. Thereafter, the efficacy of the
treatment diminishes, but is sustained over a longer
period.
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1 Introduction

The chronic prostatitis (CP) is still a mystery, both diagnos-
tically, clinically, and therapeutically. Many specialists, not
only family doctors but also urologists, find it difficult to
differentiate this pathology from other causes of small
pelvic pain. A number of clinical studies have been carried
out to prove the etiology and pathogenesis of pelvic pain
syndrome. In recent years we have come to understand
how vastly spread problem prostatitis is. The prevalence
of prostatitis in the general population can get as high as
8.2% [1]. Meanwhile, another published study shows that
these symptoms commonly affect younger males [2]. CP or
chronic pelvic pain syndrome (CPPS) is the most common
among all types of CP [3]. The quality of life (QoL) is sub-
stantially diminished due to CPPS symptoms, such as geni-
tourinary pain, lower urinary tract symptoms, as well as
sexual dysfunction and psychological disturbances that
come along [4,5]. Research shows that erectile dysfunction
affects most of the men with CP [6] and it is highly asso-
ciated with very low mental-health scores in these patients
[2,7]. Therefore, we notice a high increase in publications,
especially on the topic of CPPS [8], which shows a need to
further investigate the issue.

The etiology of CP/CPPS is still unknown. Even though
it is unclear what exactly may cause this condition, researchers
tend to believe that either yet unidentifiable infection or pelvic/
genital trauma may lead the cause [9]. The primary suggestion
behind deterioration of condition is inflammation and autoim-
mune response due to alterations in cytokine function [3,11].
Further research shows that interplay between endocrine and
nervous system as well as central sensitization also play a big
role in further development on chronicity of the symptoms
[3,10,11]. Recently, more and more attention is being brought
up to the psychological etiology aspect of CP/CPPS [12].
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Referring to a classification system of prostatitis that
has been found by NIH (1999), but renewed by European
Association of Urology in 2018, prostatitis is divided into
four distinct categories [13]. Out of the four categories, type
III (chronic non-bacterial or CP/CPPS) is the most common,
covering up to 90% of all cases of prostatitis [9]. Further-
more, the latter can be subdivided into categories Illa
(inflammatory) and IIIb (non-inflammatory), the main dif-
ference between them being evidence of white blood cells
in the urine sample after the prostate massage (IIIa). In the
literature another common term for Illa prostatitis would
be non-bacterial prostatitis, while for IIIb it is prostato-
dynia or abacterial prostatitis.

Although CP may seem to be a well-researched topic,
the truth is that there is still a serious lack of more con-
clusive research data on the disease, especially on its treat-
ment and its effectiveness. CP/CPPS is thought to be a
heterogenous syndrome [14], in which management with
monomodal therapy was highly unsuccessful [10]. Thus
physicians use a wide variety of pharmacologic and non-
pharmacologic treatment options to treat the condition.
Research shows low intensity extracorporeal shock wave
therapy (LI-ESWT) as a promising option for treatment [15].
However, more data should be collected on the effective-
ness and long-term effects of LI-ESWT. Currently, there are
only a few studies investigating the long-term (>12 months)
efficacy of this treatment modality, and their conclusions
are unclear or inconclusive. Therefore, the present work is
a follow-up of a study conducted in 2020 [16], which fol-
lowed up patients with long-term (>12 months) clinical data
after extracorporeal lithotripsy treatment. This tactic of
long-term follow-up and data collection up to 48 weeks
apart has not been used before. Treatment using this
approach is very interesting and important for us physi-
cians because it is new, unexplored, and little published
before. Knowing that LI-ESWT in the treatment of CPPS can
be long-lasting would facilitate a comprehensive treatment
tactic in patients with CP type IIIB/CPPS. Our working
hypothesis was to investigate the efficacy and durability
of this treatment approach.

2 Materials and methods

From 2019 to 2021, 28 patients with CP type IIIB/CPPS
diagnosed based on the NIH International Prostatitis
Collaboration Network report, referred to the Clinic of
Urology, Lithuanian University of Health Sciences, were
included in this study. A placebo group was not formed,
knowing the effect of this treatment method on healthy
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men from past research works. All the patients provided
signed informed consent. The Bioethics Centre of the Lithuanian
University of Health Sciences granted approval to conduct
this study (No. BEC-MF-335).

Patients underwent ESWT once a week for 4 weeks
(3,000 individually with a maximum total energy flow den-
sity of 0.25 mJ/mm? rate 3 Hz). The appliance used to treat
patients in this study was a typical electromagnetic shock
wave device with a focused shock wave source (Duolith
model SD1, Storz Medical, Switzerland). The location of
the transducer was changed every 500 pulses perineally
to affect the whole prostatic and pelvic floor region
(Figure 1). Participants were evaluated at weeks 0, 4, 12,
24, 36, and 48 after treatment, using visual analogue scale
(VAS), National Institutes of Health Chronic Prostatitis
Symptom Index (NIH-CPSI), and International Index of
Erectile Function (IIEF)-5. Two of the enrolled patients
did not complete the study by failing to fill NIH-CPSI
and IIEF-5 questionnaires at weeks 36 and 48. Data about
patients prior treatment and prostate specific antigen
levels were not gathered, therefore not discussed in this
study. Given table concludes our research data. Data were
compared using the paired-sample t-test. The statistical
package IBM SPSS Statistics, version 21, was used for sta-
tistical analysis.

3 Results

The mean age of the patients was 47.1 + 13.7 years (range
28-74). All the data presented in Table 1 have been proven
to be statistically significant (except IIEF-5 questionnaire
results of weeks 36 and 48). The table shows the general
trend of symptoms improvement to be the most significant
in week 0 — just after the end of treatment. Meanwhile, the
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Figure 1: Transducer places during procedure.
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Table 1: Results: changes in parameters

LI-ESWT effective and safe therapy for CPSS == 3

Index Prior to treatment Week 0 Week 12 Week 24 Week 36 Week 48
VAS (£SD) 3.89 (£1.77) 2.61 (+1.40) 1.79* (£1.07) 1.14* (x0.71) 1.68* (+0.95) 1.71* (£1.08)
NIH-CPSI (+SD)
Total 18.07 (£5.31) 13.89 (+4.50)  10.25* (£3.70)  8.29* (+2.14) 12.42% (£3.75)  12.62* (+3.93)
Pain 8.07 (x2.70) 6.04 (+2.12) 3.96* (+1.64) 3.00* (+0.98) 4.12* (+1.40) 4.42% (+1.53)
Urinary symptoms 4.32 (+1.91) 3.25 (+1.76) 2.61*% (+1.32) 2.11% (+0.83) 3.23* (+1.82) 3.35* (+1.70)
QoL 5.68 (+1.87) 4.61 (£1.64) 3.68* (+1.28) 3.18* (+1.02) 5.08 (+1.32) 4.85% (+1.29)
NIH-CPSI deterioration 26, n (%)  — 8 (28.57) 22 (78.57) 25 (89.29) 10 (38.46) 13 (50.00)

IIEF-5 (xSD) 19.68 (+2.37) 19.89 (£2.11)

20.61* (+1.77) 20.75* (£1.86)  20.04 (+1.43) 20.04 (+1.48)

VAS, visual analogue scale; NIH-CPSI, National Institutes of Health Chronic Prostatitis Symptom Index; IIEF, the International Index of Erectile

Function. Data marked by * indicates significance of p < 0.05.

extent of that improvement starts to reach clinical signifi-
cance at weeks 12 and 24 with NTH-CPSI score deterioration
at >678.57 and 89.29%, respectively. At week 24 we observed
the biggest extent of positive changes (VAS 1.14 (+0.71), NIH-
CPSI total 8.29 (+2.14), pain 3.00 (+0.98), urinary symptoms
211 (£0.83), QoL 3.18 (+1.02), IIEF-520.75 (+1.86)). Looking
at further weeks’ results we can acknowledge that the effect
of the treatment became less prominent than in the pre-
vious week as we see a slight deterioration in all symptom
categories, although it is crucial to emphasize that this
regression is quite minor. In comparison to the extent of
symptoms and discomfort experienced by patients before
treatment, long-term effects are clearly significant.

Table 2 is aimed at showcasing the changes between
two time periods in patients’ treatment. We have taken
into account the comparison of week 0 and weeks 24 and
48 results. First thing that we can acknowledge is that
mean differences as well as improvement are more sub-
stantial at week 24 than at week 48 in VAS, NIH-CPSI, and
IIEF. The decline of this indicator suggests that there is a

Table 2: Results: changes in parameters

slight progression in patients’ symptoms. Also noticing the
mean that most extensive changes are of NIH-CPSI total
(9.79 and 5.46) and NIH-CPSI pain scores (5.07). Further
examining the improvement of means we notice that
most remarkable changes are of VAS score at week 24
(241.23%) and at week 48 (127.49%). Since pain reduction
is the main criteria to determine patients QoL advance-
ment, results suggest improved QoL. All data in this table
are statistically significant (with the exception of NIH-CPIS
QoL week 48 results).

Changes in the VAS score of pain are presented in
Figure 2. Note that the most significant improvement is
seen at comparing week 0 and week 4. Looking on a bigger
scale, the results gradually advanced, reaching the peak at
week 24 (1.14). Further on looking at weeks 36 and 48 we
observe a slight deterioration in progress (1.68 and 1.71,
respectively). All the results are statistically significant.

Changes in NIH-CPIS total score. Most significant improve-
ment can be noticed comparing week 0 and week 4 results.
Looking onward we see subtle advance in score results,

Parameter 95% CI Mean difference Improvement p value
VAS (week 0)-VAS (week 24) 2.2-33 2.75 241.23 0.003
VAS (week 0)-VAS (week 48) 1.7-2.7 2.18 127.49 <0.001
NIH-CPSI (week 0)-NIH-CPSI (week 24) 8.1-11.5 9.79 117.97 <0.001
NIH-CPSI (week 0)-NIH-CPSI (week 48) 3.4-7.6 5.46 43.19 0.025
NIH-CPSI pain (week 0)-NIH-CPSI pain (week 24) 4.2-6.0 5.07 169 0.01
NIH-CPSI pain (week 0)-NIH-CPSI pain (week 48) 2.5-4.6 3.54 82.58 0.025
NIH-CPSI US (week 0)-NIH-CPSI US (week 24) 1.6-2.8 2.21 104.74 <0.001
NIH-CPSI US (week 0)-NIH-CPSI US (week 48) 0.2-1.8 1 28.96 0.019
NIH-CPSI QoL (week 0)-NIH-CPSI QoL (week 24) 1.9-3.2 25 78.62 0.014
NIH-CPSI QoL (week 0)-NIH-CPSI QoL (week 48) 0.1-1.8 0.92 17.11 0.259
IIEF-5 (week 0)-IIEF-5 (week 24) -1.6 to -0.6 -1.07 -5.16 <0.001
IIEF-5 (week 0)-IIEF-5 (week 48) -1.2t0 0.3 -0.42 -1.79 0.001

Data marked by * indicates significance of p < 0.05.
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Figure 2: Changes in VAS score of pain.

reaching its pinnacle at week 24 (8.29). However, at weeks 36
and 48 we acknowledge a slight regression — scale results
increase to 1242 and 12.62, respectively. All the results are
statistically significant. See Figure 3 for individual assessments
of mentioned data.

Looking at the changes in NIH-CPIS score we can see
vast improvement at 4 and 12 weeks. Furthermore, advance-
ments proceed until week 24 and reach its peak (3.00).
Observing weeks 36 and 48 results we notice a minimal
regression in the score results (4.12 and 4.42, respectively).
All the results are statistically significant. This data further
can be studied by looking at Figure 4.

Figure 5 shows changes in NIH-CPIS urinary symptoms
score. The earliest improvement of urinary symptoms is

40
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20
18,07

NIH-CPIS total score (0-43)

10

week 12

week 4

week 0

Figure 3: Changes in NIH-CPSI total score.
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week 24 week 36 week 48

observed comparing week 0 and week 4 results. The
greatest extent of urinary symptoms regression is noticed
at week 24 (2.11) and following that we see slight deteriora-
tion at weeks 36 and 48 (3.23 and 3.35). All the results are
statistically significant.

Observing the changes in NIH-CPIS QoL score we can
see the greatest improvement at week 24 (3.18). Meanwhile,
in week 36 we notice a swift deterioration (5.08) in QoL, but
at week 48 score also slightly advances further (4.85). All
the results are statistically significant, except week 36
results. Summary of this data can be further analyzed in
Figure 6.

Changes in IIEF-5 scores can be observed in Figure 7.
Changes presented in the graph show that regression of ED

week 24 week 36 week 48
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Figure 4: Changes in NIH-CPSI pain score. Data marked by * indicates significance of p < 0.05.

symptoms is gradual, reaching its peak at week 24 (20.75).
However, over the following weeks (36 and 48) we see a
minor decline in score results (20.04).

A series of pie charts analyzing changes in IIEF-5
scores throughout the treatment are shown in Figure 8.
At week 4 we notice that there are a high number of
patients experiencing mild to moderate erectile dysfunc-
tion symptoms (10.71%). Moving forward we acknowledge
that at week 24 no more patients experience moderate ED
symptoms, while the number of patients feeling mild
symptoms grows (28.57%). Finally, 1 year after the treat-
ment we can observe that most of the patients do not
encounter ED (84.62%), while the ones who do only come
across mild symptoms (15.38%).

10

4,32

NIH-CPIS Urinary symptoms score (0-10)

week 12

week 4

week 0

4 Discussion

To this day, there is no uniformly accepted treatment
regimen and the approach to each patient is tailored to
his predominant symptoms. Since it is thought to be a
heterogeneous syndrome, most case management consists
of combined therapy, such as conventional 3-As therapy
[17]. The latter is a combination of antibiotics, non-steroid
anti-inflammatory agents, and alpha blockers. Further-
more, pharmacologic therapy can be expanded using
5-alpha-reductase inhibitors, neuromodulators, or homeo-
pathic drugs [18]. The complex treatment of this disease
also incorporate non-pharmacologic therapies, such as
acupuncture, transrectal thermotherapy, physical therapy

week 24 week 36 week 48

Figure 5: Changes in NIH-CPSI urinary score. Data marked by * indicates significance of p < 0.05.
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week 48
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Figure 6: Changes in NIH-CPSI QoL score. Data marked by * indicates significance of p < 0.05.

of pelvic floor muscles, LI-ESWT, prostate massage, and
botulinum toxin A intraprostatic injections [18,19]. Due to
such variety and complexity in treatment, in many cases
the condition prolongs the impairment of QoL (not only for
the patient, but also for their partners) [3].

ESWT - a method that has been introduced more than
20 years ago, to fragment kidney stones, now has been
receiving a wide application in many fields of medicine.
Due to its angiogenesis inducing effect LI-ESWT is one of
the most promising non-invasive treatment options for
different types of tendinopathies, sports injuries [20,21] as
well as ischemic cardiac disease [22,23]. More ways of use
have been discovered in the field of urology. Now it is seen
as a prospective treatment method of erectile dysfunction
[24] and CPSS [25]. Even though the precise molecular
mechanism is not clear, it is suspected that increased

25

o | somm |

production and secretion of nitric oxide and endothelial
vascular growth factor may be responsible for induced
angiogenesis [23,26]. Meanwhile, other researchers sug-
gest that intracellular regeneration [27] and COX-2 inhibi-
tion [28] may cause anti-inflammatory effects. Besides
that, the mechanism behind pain reduction could also
be explained by overstimulation and regeneration of
nerve fibers [29].

In the first study Zimmermann et al. [30] laid the
groundwork for further research of LI-ESWT. This research
has provided evidence that the latter is a promising method
for treatment of CPPS. The overall pain reduction rate in
patients after week 12 treatment was 44%. Furthermore,
NIH-CPIS scores have improved by 22.5% for 10 out of 14
patients. In 2009 research on the same topic Zimmermann
et al. [25] showed that usage of LI-ESWT provided a
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Figure 7: Changes in IIEF-5 score. Data marked by * indicates significance of p < 0.05.
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Figure 8: Changes in erectile dysfunction based on IIEF-5.

significant improvement of pain, urinary symptoms, and
QoL for all enrolled patients.

Guu et al. [31] researched the effectiveness of LI-ESWT
to patients who had been receiving 3-A medicine treatment
for the last 6 weeks. The authors concluded that at week 4
after treatment 27 of 33 (81.82%) patients had a positive
response to therapy. Great improvement to the VAS score
was observed. Since it is the main parameter for the effective-
ness of treating CPSS and enhancement of QoL, researchers
concluded that treatment was effective.

In systematic review and meta-analysis by Kong et al.
[32] effectiveness of LI-ESWT procedure alone was com-
pared to treatment, combined with medication. Research
concludes that combined treatment LI-ESWT and medica-
tions had a more significant and longer lasting improve-
ment in VAS, IIEF-5, and IPSS scores.

In another study Li and Man [33] has exhibited sub-
stantial improvement of VAS and NIH-CPSI scores at week
4 after the treatment of LI-ESWT, which lasted up to week
12. Therefore the treatment’s short-term effectiveness was
recognized. Authors of this research state that the pro-
cedure has not caused any side effects to the patients.
Compared to our study, our patients have not experi-
enced any side effects related to the treatment and short-
term improvement in VAS and NIH-CPSI was observed
as well.

Al Edwan et al. [34] were the first to study long-term
efficacy of LI-ESWT for CPSS. According to the research
week 2 after treatment improvement in NIH-CPSI urinary
symptoms score (38%) and AUA QoL_US score (38%) was
observed. The most substantial progress has been achieved
at 6 months after treatment. Furthermore, this improve-
ment of symptoms was maintained for 12 months (with a
slight decrease). These conclusions concur with our research

24 weeks after LI-ESWT

B Mild erectile dysfunction

LI-ESWT effective and safe therapy for CPSS == 7

1year after LI-ESWT

[ Mild to moderate erectile dysfunction

data that also show an improvement of greatest extent at
week 24 and long lasting (>12 months) positive effects on
CPSS symptoms compared to week 0.

In another study by Guu et al. [17] 83.9% of the patients
who experienced short-term effects, continued therapeutic
efficacy for 12 months. The positive effects were observed
across IPSS, VAS, and NIH-CPSI total scores. Meanwhile,
Mykoniatis et al. [35] in their meta-analysis study came to
a conclusion that long-term effects of LI-ESWT are clini-
cally insignificant.

In our study a positive impact of the LI-ESWT proce-
dure was observed as improvement in VAS, NIH-CPSL. The
regression of patient’s symptoms was noticeable after 4
weeks of therapy. The greatest extent of progress had
been achieved at week 24. Furthermore, at weeks 36 and
48 we have observed a slight deterioration, but while still
retaining stable progress. While observing changes in IIEF-
5 score we notice similar tendencies of improvement, with
effectiveness reaching its peak at 48 weeks, although we
have to note that IIEF-5 score results of weeks 36 and 48
were not statistically significant. In the end, patients’ QoL
has been improved significantly by the treatment, since the
greatest improvement was in VAS score.

5 Conclusions

We can conclude that LI-ESWT is an effective therapy for
CPSS. Furthermore, this method has proven to be safe for the
patient and repeatable at any given time during the whole
treatment. However, there still is a great demand of more
long term and bigger scale studies on LI-ESWT procedures
efficacy comparing to current CPSS treatment guidelines.
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