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Objectives: Treatment of patients with lower urinary
tract symptoms (LUTS) is often challenging. In men,
the origin of LUTS, in particular overactive bladder
(OAB) symptoms, is often due to prostate enlargement.
However, patients with chronic prostate inflammation
(CPI) also frequently experience OAB. Thus far, it is
not known if the inflammation per se or concomitant
prostate enlargement is the underlying cause of LUTS.
Currently, we aim to examine if there is any correlation
between CPI and the persistence of OAB symptoms in
patients with benign prostate hyperplasia (BPH).

Methods: Fifty-one men underwent transurethral
resection of the prostate (TUR-P). Based on patholog-
ical examination, the patients were divided into two
groups, i.e., those with and without prostate inflam-
mation. All patients were examinedwith the National

Institutes of Health-Chronic Prostatitis Symptom Index
(NIH-CPSI), international prostate symptom score
(IPSS) and overactive bladder questionnaire validated-
8 (OAB-V8) both pre-and post-operatively. Further, all
patients were clinically examined through urine culture,
prostate-specific antigen (PSA), uroflowmetry, postvoid-
ing residual urine volume (PVR), and ultrasound of the
prostate and bladder.

Results: None of the clinical examinations showed
significant differences between the two groups. By
questionnaire analysis, both groups showed similar sig-
nificantly improved NIH-CPSI and IPSS scores after
TUR-P. However, OAB symptoms were only signifi-
cantly improved in patients without CPI.
Conclusions: Even though TUR-P improves many of
the LUT symptoms in patients with BPH, OAB symp-
toms with concomitant CPI are more challenging to
manage. ldentifying concomitant CPI in men with BPH
can potentially help to guide post-operative decision-
making following TUR-P.

Key Words: Chronic prostate inflammation, Benign
prostate hyperplasia, Overactive bladder, LUTS,
TUR-P

Received date 19 February 2025
Accepted for publication 09 June 2025
Published online 30 October 2025

*Corresponding Author: Ozgu Aydogdu.
Email: ozgu.aydogdu@gu.se

Copyright © 2025 The Authors. Published by Tech Science Press; 32(5); October 2025 529


mailto:ozgu.aydogdu@gu.se
https://www.techscience.com/journal/CJU
https://www.techscience.com/
http://dx.doi.org/10.32604/cju.2025.064564

Introduction

The men with chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS) need better management. The
prevalence of CP/CPPSis approximately 8%.' Alarge
percentage of affected patients have symptoms that
can be traced to the bladder, usually overactive blad-
der (OAB). Several studies have shown that CP/CPPS
leads to a greatly reduced quality of life.” The manage-
ment of patients with CP/CPPS is quite challenging.

Although CP is a clinical diagnosis, it is patholog-
ically characterized by the chronic inflammation of
the prostate. Several clinical reports have shown OAB
symptoms associated with chronic prostate inflam-
mation (CPI).'” Similar findings were seen in animal
experimental studies.”” Although there are theories
about how this co-morbidity arises, the exact mech-
anism is still unknown. An important concept to
define is cross-organ sensitization. The changes that
occur during chronic inflammation, including altered
levels of inflammatory mediators, activation of sen-
sory nerves, and altered levels of several signaling
molecules, can all be contributing causes of cross-
organ sensitization. Recent studies revealed that
chronic inflammation in the prostate can negatively
affect the bladder function.*’

In men with benign prostatic hyperplasia (BPH),
urination difficulties are typically attributed to an
enlarged prostate and narrowing of the urethra.’
The narrowing of the urethra occurs because of
prostate growth and leads to patients experienc-
ing both urgency and inadequate bladder emptying.
However, patients with CPI do not always suffer
from simultaneous prostate enlargement. Neverthe-
less, they suffer from micturition problems. Thus,
micturition problems can occur for reasons other than
prostate enlargement or urethral narrowing.

Bladder outlet obstruction (BOO) due to BPH
causes compensatory detrusor muscle hypertrophy,
altered detrusor function, progressive bladder dys-
function, and bladder oversensitivity. These changes
in the bladder due to BOO can lead to OAB symp-
toms as well as urinary urgency and urge urinary
incontinence (UUI) over time.*” Recent research has
also investigated the potential associations between
OAB symptoms and conditions other than BPH/BOO
including obesity, diabetes mellitus (DM), metabolic
syndrome, cardiovascular diseases, neurological dis-
orders, and physical inactivity.'”'' However, the exact
impact of inflammation of the prostate is still not
fully detailed.

This study has aimed to investigate if there
is any correlation between prostate inflammation
and the persistence of OAB symptoms following
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transurethral resection of the prostate (TUR-P) due
to BPH. Besides blood and urine tests, all patients
were preoperatively examined with the international
prostate symptom score (IPSS), NIH-Chronic Pro-
statitis Symptom Index (NIH-CPSI), and overactive
bladder questionnaire validated-8 (OAB-V8). The
patients were categorized into two groups based on
the pathological findings of the resected prostate tis-
sue: those without CP (Grl) and those with CP (Gr2).
All patients completed the same questionnaires at
both the 6th week and 6th month after surgery. Based
on these forms and the pathological results, we could
classify each patient as having or not having CPI and
having or not having OAB symptoms.

Materials and Methods

The study was approved by the Institutional Review
Board at Faculty of Medicine, Health Science Univer-
sity, Izmir, Turkey (#2021/172). Fifty-one men who
underwent TUR-P due to BPH and LUT symptoms
(LUTS) were included. Based on an estimated effect
size of 0.5, indicating a moderate to large difference
between the groups, the power calculations revealed
a power of 0.8 (@ = 0.05, B = 0.2) for a sample
size of 21 patients in each group. The patients were
informed about the possible complications and about
how data from examinations, sampling and question-
naires would be handled. Informed consent form was
obtained from all patients.

Before surgery, all patients were assessed
using NIH-CPSI, IPSS, and OAB-V8. In addition,
preoperative evaluations included urine culture,
prostate-specific antigen (PSA) testing, uroflowmetry,
measurement of postvoid residual urine volume
(PVR), and ultrasound imaging of the prostate and
bladder. Only patients with a negative urine culture
were included in the study Hematoxylin-eosin (H&E)
staining was performed on the resected prostate
tissues and analyzed in a blinded manner to detect
CPIL. Based on the pathological findings, patients
were classified into two groups: those without
CP (Grl) and those with CP (Gr2). Patients who
had chronic urinary catheters or were undergoing
intermittent catheterization before the surgery were
excluded from the study, as were those diagnosed
with prostate or bladder cancer. All included patients
were evaluated using questionnaires at both the 6th
week and 6th month following surgery.

The two groups were statistically compared
based on demographic characteristics, question-
naire scores, ultrasound findings, and all other test
results. Statistical analyses were conducted using
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GraphPad Prism version 10.2.1 (GraphPad Soft-
ware Inc., La Jolla, CA, USA). An unpaired t-test
was used to compare demographic data, blood test
results, uroflowmetry findings, and both preopera-
tive and postoperative scores from the NIH-CPS],
IPSS, and OAB-V8 questionnaires between the two
groups. For questionnaire data assessed at three time
points—preoperatively, postoperative 6th week, and
postoperative 6th month—statistical analysis was
performed using one-way ANOVA with Tukey’s post
hoc correction and two-way ANOVA for multiple
comparisons. A p-value of <0.05 was considered sta-
tistically significant. Results are expressed as mean
+ SEM.

Results

Pathological examination of the resected prostate tis-
sue following TUR-P revealed no signs of CPI in 30
patients (Grl), while 21 patients (Gr2) were diag-
nosed with CPI. There were no statistically significant
differences between the two groups in demographic
characteristics, preoperative PSA levels, maximum
urinary flow rate (Qmax), or postvoid residual urine
volume (PVR) (Table 1). Additionally, no significant
differences were observed between the groups in pre-
operative or postoperative scores from the NIH-CPSI,
IPSS, or OAB-V8 (Figure 1).

Postoperative total NIH-CPSI scores were signif-
icantly reduced at both the 6th postoperative week
and the 6th month as compared to preoperative
total NIH-CPSI scores in patients without CPI (Gr1).
Although a gradual decrease in total NIH-CPSI scores
was observed over time postoperatively, there was
no significant difference between the postoperative
6th week and 6th month (preoperative total NIH-
CPSI score: 14.54 + 1.38, postoperative 6th week:

6.93 £ 0.65, postoperative 6th month: 4.97 + 0.42;
preoperative vs. postoperative 6th week, p < 0.0001;
preoperative vs. postoperative 6th month, p < 0.0001;
postoperative 6th week vs. postoperative 6th month,
p = 0.20; Figure 2a). Similarly, total NIH-CPSI scores
were significantly reduced in patients with CPI (Gr2)
at both postoperative 6th week and 6th month as
compared to preoperative total NIH-CPSI scores. In
addition, a gradual decrease in total NIH-CPSI scores
was observed over time following the TUR-P oper-
ation. However, this decrease was not statistically
significant. (preoperative total NIH-CPSI score: 16.21
+ 1.42, postoperative 6th week: 6.11 & 0.77, post-
operative 6th month: 4.53 £+ 0.67; preoperative vs.
postoperative 6th week, p < 0.0001; preoperative
vs. postoperative 6th month, p < 0.0001; postoper-
ative 6th week vs. postoperative 6th month, p =
0.419; Figure 2b). Likewise, IPSS scores were signifi-
cantly decreased postoperatively in both groups (Gr1
preoperative IPSS: 21.00 £+ 0.80, postoperative 6th
week: 8.35 + 0.43, postoperative 6th month: 4.53
+ 0.67; Gr2: preoperative IPSS: 21.50 &+ 1.06, post-
operative 6th week: 6.90 &+ 0.65, postoperative 6th
month: 547 £ 0.62; preoperative vs. postoperative
6th week, p < 0.0001 in both groups; preoperative
vs. postoperative 6th month, p < 0.0001 in both
groups; Figure 2¢,d). Although there was a signifi-
cant difference between the postoperative 6th week
and 6th month in Grl, this difference was not sta-
tistically significant in Gr2 (Grl: postoperative 6th
week vs. postoperative 6th month, p = 0.0057; Gr2:
postoperative 6th week vs. postoperative 6th month,
p = 0.351; Figure 2¢,d). While OAB-V8 scores were
decreased both at the postoperative 6th week and 6th
month, the only statistically significant difference was
between the postoperative 6th month and preoper-
ative OAB-V8 score in Grl (preoperative OAB-VS8:
7.13 £ 1.65, postoperative 6th week: 3.86 + 0.73,

TABLE 1. Comparison of demographic characteristics, preoperative PSA levels, maximum urinary
flow rate (Q,,,), and postvoid residual urine volume (PVR)

Group 1 (n =30)

Age (years) 66.77 £ 1.32
BMI (kg/m’) 24.84 +0.56
PSA (ng/mL) 3.43 +0.63
Q...(mL/s) 843+ 0.51
PVR (mL) 94.62 + 21.98

Group 2 (n =21) p value
64.15+1.92 0.250
25.48 +0.70 0.478
2.63 +0.40 0.344
7.92 +£0.76 0.571
69.29 £+ 13.53 0.429

Note. BMI, Body mass index; PSA, Prostate specific antigen; Qnax, Maximum urinary flow rate during uroflowme-
try; PVR, Post-voiding residual urine volume. Statistical comparisons were performed using an unpaired ¢-test. A
p-value of <0.05 was considered statistically significant. Data are presented as mean = SEM.
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FIGURE 1. Comparison of pre- and postoperative NIH-CPSI, IPSS and OAB-V8 scores. No significant differences
were observed between the two groups in either preoperative or postoperative scores for (a—c) NIH-CPSI,
(d—f) IPSS, or (g-i) OAB-V8. Gr 1: Patients without chronic prostate inflammation; Gr 2: Patients with chronic
prostate inflammation. NIH-CPSI: NIH Chronic Prostatitis Symptom Index; IPSS: International Prostate Symptom
Score; OAB-V8: Overactive bladder questionnaire validated-8. Statistical comparisons were conducted using an
unpaired ¢-test. A p-value of <0.05 was considered statistically significant. Data are presented as mean + SEM
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FIGURE 2. The difference in NIH-CPSI, IPSS and OAB-V8 scores before and after TUR-P in both groups. Grl:
Patients without chronic prostate inflammation (Figure 2a,c,e); Gr2: Patients with chronic prostate inflammation
(Figure 2b,d,f). NIH-CPSI: NIH Chronic Prostatitis Symptom Index; IPSS: International Prostate Symptom Score;
OAB-V8: Overactive bladder questionnaire validated-8. Statistical comparisons were performed using one-way
ANOVA. Significance levels are indicated as follows: ns (not significant), *p < 0.05, **p < 0.01, and ****p < 0.0001.
A p-value of <0.05 was considered statistically significant. Data are presented as mean &= SEM
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postoperative 6th month: 3.24 £+ 0.57; preoperative
vs. postoperative 6th week, p = 0.075; preoperative
vs. postoperative 6th month, p = 0.034; postoper-
ative 6th week vs. postoperative 6th month, p =
0.904; Figure 2e). Likewise, a gradual decrease was
observed in OAB-V8 scores after TUR-P in Gr2. How-
ever, this difference was not statistically significant
either at the postoperative 6th week or 6th month
when compared to the preoperative OAB-V8 score
(preoperative OAB-V8: 4.33 & 1.16, postoperative 6th
week: 2.93 £+ 0.71, postoperative 6th month: 1.73 +
0.38; preoperative vs. postoperative 6th week, p =
0.480; preoperative vs. postoperative 6th month, p =
0.120; postoperative 6th week vs. postoperative 6th
month, p = 0.631; Figure 2f).

Further, we tried to consolidate the patient-
reported outcome data (NIH-CPSI, IPSS, OAB-V8)
into more intuitive longitudinal visualizations show-
ing both groups and comparing them directly over
time (Figure 3). Similarly, both IPSS and NIH-CPSI
scores were significantly improved postoperatively
in both groups. Although a significant improvement
was observed in OAB-V8 scores postoperatively in
Group 1, no significant change was observed in
Group 2.

Discussion

In this study, the primary objective was to investigate
the potential correlation between CPI and the per-
sistence of OAB symptoms in men who underwent
TUR-P for BPH. Alongside routine clinical exam-
inations and blood/urine tests, all patients were
evaluated both preoperatively and postoperatively
using the NIH-CPSI, IPSS, and OAB-V8 question-
naires. Notably, the IPSS is a well-established tool
for assessing the severity of LUTS.">"” NIH-CPSI is
used for the clinical diagnosis of CP and guides clini-
cians to evaluate symptom severity in men with CP."
To be noted, CP is a clinical diagnosis and mainly
relies on symptoms. Histological confirmation is not
a routine part of clinical investigation. However, it
has previously been suggested that the NIH-CPSI is
correlated with the severity of CPI in patients with
BPH."” OAB-V8 is a reliable tool to assess both the
severity of symptoms related to OAB and treatment
effectiveness. '’ In the current study, since it was
not possible to perform urodynamic studies in all
patients with BPH, the OAB-V8 questionnaire was
used to assess the possible correlation between CPI
and OAB symptoms as well as the potential effects
of TUR-P on bladder function. The main reason that
BPH patients who underwent TUR-P were included
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in the present study, was to have a histological con-
firmation of possible CPI and to investigate if there is
a correlation between histological inflammation and
NIH-CPSI scores. The only way to prove the existence
of inflammatory cells in the prostate is by histological
examination.'

In a previous study, CPI was found in 30% of
surgically derived BPH specimens.” The inflamma-
tion was associated with age. However, in the present
study, there was no difference in age between the
patients with and without CPI. In another study, CPI
was observed in 40% of prostate biopsy specimens,
in older patients.”” It has also been demonstrated
that CPI is present in over 50% of men undergo-
ing TUR-P**' The histopathological results of the
present study revealed that 41% of patients had CPI,
consistent with previous research indicating a high
prevalence of concomitant CPI in BPH patients."”

Chronic inflammation of the prostate accompa-
nied by OAB symptoms is frequently misdiagnosed
solely as chronic prostatitis (CP). This misdiagnosis
may contribute to the unsatisfactory treatment out-
comes for many patients with CPI, as men with both
CPI and OAB are often managed as if they have
only CP." No correlation between CPI and OAB was
observed in this study. Instead, the findings indicated
that TUR-P effectively alleviated LUTS regardless
of the presence of CPI. However, the data also
showed that common bladder function abnormali-
ties, most notably OAB, were not effectively treated
by TUR-P alone. It should be noted that the postop-
erative follow-up period in this study was limited
to 6 months, and the long-term effects of TUR-P
on bladder function warrant further investigation in
future studies.

Previous studies have indicated that elevated IPSS
scores and PSA levels may be indicative of CPI
in patients with BPH.">** Furthermore, the NIH-
CPSI is sometimes utilized to identify patients with
concomitant CPIL."* Nonetheless, our results demon-
strated no statistically significant differences between
the two groups in PSA levels, IPSS, or NIH-CPSI
scores. The discrepancy between the current study
and previous studies could be due to different inclu-
sion criteria such as patients with older age and
higher IPSS in previous studies as well as different
timing of evaluation with questionnaires. In addition,
some CP patients without inflammatory symptoms
can still be bothered by CPI, which makes the diag-
nosis that mainly relies on clinical symptoms and
questionnaires even more challenging." The findings
of the current study further show how difficult it is
to identify possible concomitant CPI in BPH patients
and why an effective treatment alternative is yet
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FIGURE 3. Comparison of total NIH-CPSI (a), IPSS (b) and OAB-V8 (c) in two groups over time. Gr 1: Patients
without chronic prostate inflammation; Gr 2: Patients with chronic prostate inflammation. NIH-CPSI: NIH
Chronic Prostatitis Symptom Index; IPSS: International Prostate Symptom Score; OAB-V8: Overactive bladder
questionnaire validated-8. A two-way ANOVA test was used for statistical comparisons. *p < 0.05;"p < 0.05;'p <
0.05. Statistical significance was regarded as p < 0.05. The data are presented as mean &+ SEM. *Gr 1; p > 0.0001;
*Gr 1; 6 weeks vs. 6 months; p = 0.0133; 'Gr 2; p > 0.0001

to be found. Tentatively, a higher degree of inflam-
mation could lead to higher PSA levels and higher
scores from NIH-CPSI and IPSS. In addition, previous
studies showed that the efficacy of medical treat-
ments with 5a-reductase inhibitors and a-blockers
was poorer in CP patients with higher grades of CPI
than the patients with lower grades of inflammation.**
In the current study, a possible correlation between
CPI and persistent OAB symptoms after TUR-P was
investigated. The criteria used to classify the patients
were the presence or absence of CPI in resected
prostate tissues, which was blindly analyzed. How-
ever, as a potential limitation, histological grading
of CPI was not performed in this study. Histopatho-
logical images and grading of inflammation in the
prostate would improve the findings of the current
study. Future studies investigating the potential effect
of the degree of prostate inflammation on IPSS, NIH-
CPSI, and PSA levels would be beneficiary. Previous
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studies showed quality of life (QoL) and pain sub-
scores in NIH-CPSI as important indicators of CPL**
However, sub-score analyses including pain or QoL
were not performed in the current study, which
should be examined in future studies. Although there
was a significant improvement postoperatively in
Grl, preoperative OAB-V8 scores were low in both
groups (<8 at baseline) and the improvement seemed
to be modest postoperatively suggesting a possible
floor effect. However, some patients might have a low
OAB-V8 score although they experienced classic OAB
symptoms. Especially in men with BPH, LUTS can
overlap with OAB leading to a symptom profile that
may not fit into a high OAB-V8 score. In addition, the
postoperative follow-up period was only 6 months,
and the possible progression of BPH in patients with
CPI in the long term was not investigated in the
current study. Long-term postoperative follow-up of
patients could potentially show differences between
the patients with and without CPI regarding IPSS and

535



NIH-CPSI scores. It is usually not possible to perform
a histological examination of all resected prostate tis-
sues after TUR-P. This means that inflammation could
be present in the prostate but missed by the patholog-
ical examination in some patients. Lastly, the resected
prostate tissues were not investigated microbiolog-
ically for possible bacterial prostatitis. However, all
patients were investigated preoperatively with urine
culture and only the men with negative urine culture
were included in the study. Although these limita-
tions might have some influence on the interpretation
of current findings, we believe that the present study
has the potential to further guide clinicians in the
management of patients with CPIL.

To the best of our knowledge, this study is the
first to suggest that concomitant CPI may serve as a
significant predictor of poor postoperative outcomes
following TUR-P, particularly in relation to bladder
function. Therefore, to ensure effective management
of patients with BPH, it is crucial to identify those
with potential concomitant CPI. Histological exam-
ination of prostate tissue remains the only reliable
method for diagnosing CPI. However, histological
examination is not feasible for all BPH patients due
to its invasive nature. Although the small sample size
limits the generalizability of our conclusions, these
findings underscore the need for more reliable, non-
invasive methods to identify CPI in BPH patients
who are at increased risk of suboptimal treatment
outcomes. Although being an invasive method, it
can be worth undertaking pressure-flow studies to
examine possible changes in bladder function before
deciding on TUR-P, especially in patients who are
strongly suspected of having CPI. We believe that it
is necessary to identify the presence of potential OAB
due to concomitant CPI to improve the management
of BPH patients who undergo TUR-P.

Conclusion

Transurethral resection of the prostate is an effective
treatment for alleviating most LUTS associated with
BPH, irrespective of the presence of CPI. It could be
challenging to identify and manage OAB symptom:s,
particularly in men with BPH. Subsequent studies
with a more prolonged follow-up period are required
to examine changes in bladder function after TUR-
P. Therefore, the identification of concomitant CPI in
men with BPH may play a crucial role in guiding
postoperative management and therapeutic decisions
following TUR-P. To facilitate this, the development
and implementation of more reliable, non-invasive
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diagnostic tools are required to accurately detect CPI
in this patient population.
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Abbreviations

LUTS

Lower urinary tract symptoms

OAB Overactive bladder

CPI Chronic prostate inflammation

PSA Prostate-specific antigen

BPH Benign prostate hyperplasia

TUR-P Transurethral resection of
the prostate

NIH-CPSI National Institutes of Health-
Chronic Prostatitis Symptom Index

IPSS International =~ Prostate =~ Symp-
tom Score

OAB-V8 Overactive bladder questionnaire
validated-8

PVR Postvoiding residual urine volume

CP/CPPS Chronic prostatitis/Chronic pelvic
pain syndrome

Quax Maximum urinary flow rate
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