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Abstract
Objective: This study aimed to evaluate the efficacy and safety of 200 IU of onabotulinumtoxinA 
in patients with idiopathic overactive bladder (OAB) and urinary incontinence who had 
previously shown no response to anticholinergic treatment. This study also sought to examine 
the impact of a reduction in bladder wall thickness (BWT) on treatment outcomes.
Material and Methods: A retrospective analysis was conducted on patients treated between 
January 2016 and June 2022. Baseline symptoms and quality of life data were compared with 
those obtained six months post-treatment. Baseline ultrasound (US)-measured post-void 
residual urine (PVR) and BWT were recorded. Patients with a history of neurological disorders, 
anticholinergic-naive patients, those diagnosed with bladder cancer, and those with bladder 
outlet obstruction were excluded.
Results: This study included 60 patients (41 females and 19 males) with a mean age of 36.05 
years. At six months, statistically significant improvements were observed in OAB symptoms, 
including average urination frequency, nocturia, and incontinence episodes (p<0.001). 
Noteworthy reductions in BWT were also observed (median and mean values decreased from 
5.25 mm and 5.22 mm to 4.60 mm and 4.66 mm, respectively). Two patients experienced urinary 
tract infections, and none required clean intermittent catheterization (CIC).
Conclusions: OnabotulinumtoxinA demonstrated substantial improvements in symptoms 
and patient-reported outcomes in patients who previously failed to respond to anticholinergic 
treatment. BWT reduction may be a valuable parameter for evaluating treatment success, 
although further research with statistical analysis is necessary.

Keywords: botulinum toxin type A, onabotulinumtoxinA, overactive bladder, randomized 
controlled trial, urinary incontinence, bladder wall thickness
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INTRODUCTION 
Overactive bladder (OAB) is commonly characterized by 
urinary urgency, frequency, and nocturia, which may or may 
not be accompanied by urge incontinence in the absence of a 
urinary tract infection. The International Continence Society 
(ICS) classifies OAB into two subgroups: neurogenic OAB 
and idiopathic (non-neurogenic) OAB (1). With an estimated 
prevalence of 12–19%, OAB significantly impacts the quality 
of life and is associated with a physical, psychological, social, 
and economic burden comparable to chronic conditions 
such as cancer, diabetes mellitus, and heart disease (2-5).

Initial management of OAB typically involves behavioral 
therapy and lifestyle modifications, as recommended by 
the American Urological Association (AUA) and European 
Association of Urology (EAU) guidelines (6). First-line 
pharmacotherapy—using antimuscarinic agents and β3 
agonists—often follows; however, adverse effects and limited 
efficacy may necessitate alternative treatments (6, 7). In such 
cases, more invasive interventions, including intravesical 
botulinum toxin (BTX) injections, neuromodulation 
(pudendal or sacral), and augmentation cystoplasty, are 
considered. Among these, BTX injections are favored for 
their relatively minimally invasive nature and proven efficacy 
in reducing incontinence episodes and improving quality of 
life (8-12).

While previous randomized controlled trials support 
BTX doses of 100 IU for idiopathic OAB and 200 IU for 
neurogenic OAB (4, 13-15), no study to date has evaluated 
the impact of BTX on bladder wall thickness (BWT) in this 
patient population. Given that increased BWT—possibly 
due to fibrosis, edema, or inflammation—may correlate with 
OAB symptoms (16-18), the present study was designed to 
fill this gap.

The primary objective of this study is to assess the efficacy 
of 200 IU onabotulinumtoxinA in alleviating symptoms and 
improving quality of life in patients with idiopathic OAB 
and urge incontinence who are refractory to conventional 
medical therapy. The secondary objective is to evaluate the 
impact of BTX therapy on bladder wall thickness (BWT).

In addition, this study reveals a novel injection protocol 
in which 200 IU onabotulinumtoxinA is delivered via 20 

injection sites rather than the manufacturer’s recommended 
30 points. This modified approach is examined to determine 
if it offers comparable or enhanced outcomes.

MATERIALS AND METHODS
This retrospective study analyzed 60 patients diagnosed 
with idiopathic OAB and urge incontinence for at least six 
months, all of whom had failed to respond to a minimum 
of two antimuscarinic agents and/or a β3 agonist over three 
months or more.

Patient Selection:
Inclusion Criteria:
o Diagnosis of idiopathic OAB with ≥6 months of urge 

incontinence
o Refractoriness to at least two antimuscarinic agents and/

or a β3 agonist administered for at least three months

Exclusion Criteria:
o Neurological disorders
o Patients naive to anticholinergic therapy
o History of bladder cancer
o Bladder outlet obstruction

Non-neurogenic OAB was confirmed through a detailed 
clinical history, neurological examination, and, when 
indicated, imaging studies. Additionally, urodynamic 
tests were performed to differentiate non-neurogenic 
OAB from neurogenic bladder dysfunction. Patients with 
any neurological abnormality identified through clinical 
evaluation or imaging were excluded from the study.

Intervention:
Patients received 200 IU of onabotulinumtoxinA 
administered via cystoscopically guided injections at 20 
sites (10 IU per site), differing from the manufacturer’s 
recommended distribution of 30 injection points. Sedation 
or local anesthesia was provided, and cystoscopy was 
utilized to ensure that injections avoided the ureteral orifices 
and trigone, thereby minimizing the risk of complications.

Bladder Wall Thickness Measurement:
BWT was measured using a standardized ultrasound 
protocol. Patients were positioned in a seated position, and 
measurements were taken using a designated ultrasound 
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device with defined settings (e.g., probe frequency and 
measurement landmarks) to ensure reproducibility and 
accuracy.

Post-Procedure Care and Follow-Up:
•	 Patients were discharged on the same day following the 

procedure and prescribed oral ciprofloxacin (500 mg) 
for three days.

•	 Anticholinergic therapy was discontinued after BTX 
administration.

•	 Follow-up assessments were performed at 4 and 6 weeks 
post-procedure and included:
o Bladder diaries to record urinary frequency and 

incontinence episodes
o Quality of life questionnaires
o Ultrasound evaluation of post-void residual (PVR) 

and BWT

Statistical Analyses:
Statistical analyses were performed using the SPSS 
software version 26. The variables were investigated using 
Kolmogorov-Simirnov/Shapiro-Wilk’s test to determine 

whether or not they are normally distributed. Descriptive 
analyses were presented (using the table of frequencies for 
the ordinal variables) using medians and interquartile 
range (IQR) for the non-normally distributed and ordinal 
variables. Non-parametric tests were conducted to compare 
these parameters. 

RESULTS
The present study comprised a sample of 60 patients, 
consisting of 41 females and 19 males, with a median age of 35 
(IQR 25-45) years. The sample size afforded a comprehensive 
analysis and provided a representative sample of patients 
with idiopathic overactive bladder (OAB). The median body 
mass index (BMI) was 25.56 (IQR 23.28-28.08).

At the 6-month assessment, statistically significant 
improvements were observed in several OAB symptoms 
compared to the baseline. Specifically, there was a reduction 
in the average number of daily urination, nocturnal 
urination frequency, and incontinence episodes (P <0.001) 
(see Table 1).

Table 1. Here is the table summarizing the preoperative and postoperative 6th-month evaluation results:

Parameter
Pre-injection Median 
(IQR)

Pre-injection Mean 
(SD)

Post-injection Median 
(IQR)

Post-injection Mean 
(SD) p-value

Nocturia 1 (0-2) 1.35 ± 1.56 0 (0-0) 0.20 ± 0.44 <0.001

Frequency 10 (8-10) 10.05 ± 2.22 4 (4-5.75) 4.62 ± 1.07 <0.001

Incontinence 1 (0-3) 1.42 ± 1.82 0 (0-0) 0 ± 0 <0.001

QoL 2 (1-2) 1.92 ± 0.74 4 (3-4) 3.52 ± 0.50 <0.001

Bladder Wall Thickness 5.25 (4.65-6.00) 5.22 ± 0.76 4.60 (4.20-5.15) 4.66 ± 0.58 <0.001

PMR 20 (0-34.25) 20.57 ± 25.47 20 (0-30) 18.10 ± 19.05 0.753

Qmax 30 (26-35) 30.98 ± 5.82 30 (26-35) 31.02 ± 5.80 0.317

Qave 18 (16-20) 18.03 ± 3.47 18 (16-20) 18.17 ± 3.47 0.317

This table provides a clear comparison of the pre-injection and post-injection values along with their statistical significance.   
Sex: 19 males 41 females
Age: mean age 36.05 ± 11.72 years; median age: 35 (25 - 45) years
BMI: mean:25.73 ± 3.22 median 25.56 (23.28 – 28.08)
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The following significant improvements in OAB symptoms 
were observed:
1. Urination Frequency: A statistically significant reduction 
in the average number of daily urinations was observed 
(p<0.001).
2. Nocturia: A statistically significant reduction in the 
frequency of nocturnal urination (p<0.001).
3. Incontinence Episodes: A statistically significant reduction 
in the number of incontinence episodes (p<0.001).
4. Bladder Volume Reductions: Median bladder weight 
(BWT) decreased from 5.25 mm (IQR 4.65-6.00) to 4.60 mm 
(IQR 4.20-5.15). (see Table 1).

Two patients developed urinary tract infections. Their post-
void residual (PVR) measurements were 50 cc at week 4 and 
60 cc during the early postoperative period. None of the 
patients required clean intermittent catheterization (CIC). 
Both patients with infections were prescribed antibiotics for 
two weeks and were symptom-free after treatment.

DISCUSSION
Previous studies have demonstrated that the use of 200 
IU of onabotulinumtoxinA (BTX) leads to significant 
improvements in the quality of life and symptoms of 
overactive bladder (OAB) in patients who do not respond 
to anticholinergic medications. These results are consistent 
with previous research suggesting a link between bladder 
wall thickness (BWT) and OAB pathophysiology. However, 
this study did not investigate any disparities in BWT between 
men and women, which should be the focus of future studies. 
All patients were informed of the off-label use of BTX and 
provided consent prior to receiving the injections. Even 
though the study design was retrospective and the sample 
size was small, the findings were consistent with those of 
previous randomized controlled trials.

Comparisons with Previous Studies
The study results were reinforced by the analysis of larger 
datasets and more recent randomized controlled trials, 
offering further evidence of the effectiveness of the 
intervention. For instance, in a randomized controlled trial 
conducted by Tincello et al., 200 IU BTX was administered to 
240 patients with idiopathic OAB, resulting in a significant 
decrease in the frequency of urge incontinence episodes from 
6.20 to 1.67 at month 6 compared to baseline, which supports 

the findings of our study (15). Concurrent improvements in 
the urinary frequency were also consistent with our results. 
Another randomized controlled study involving 34 patients 
found improvements in the urinary frequency and frequency 
of urinary incontinence episodes after receiving 200 IU BTX 
injections, similar to our findings (11).

Quality of Life and Symptom Improvement
Our study findings indicate that the mean quality of life 
(QoL) score significantly improved from 1.92 ± 0.74 to 3.52 ± 
0.50 (p<0.001) following the treatment, suggesting a positive 
impact on the participants’ quality of life. To assess the 
quality of life of patients with OAB or urinary incontinence 
(UI), questionnaires such as the Incontinence Quality of 
Life (I-QoL) and Health-Related QoL (HRQoL) have been 
utilized in previous studies, reporting improvements similar 
to our study (4, 14, 17). Additional measures, such as the 
Overactive Bladder Symptom Score (OAB-SS) and Patient 
Global Impression of Improvement (PGI-I), have also shown 
comparable enhancements in patient outcomes (15, 16). 
Although our study participants reported improvements in 
their quality of life using a self-report 0–4 rating scale, future 
studies may benefit from incorporating both self-report 
and objective measures to obtain a more comprehensive 
understanding of the impact of interventions on QoL.

Dose-Response Relationships and Adverse Effects
While there is no definitive consensus on the optimal dose of 
botulinum toxin for treating idiopathic OAB or UI, a study 
by Dmochowski et al. investigated the relationship between 
dose response and adverse effects in both male and female 
patients. Statistically significant improvements in QoL scores 
and UI episodes were observed at doses of 150 IU or higher 
(14). These findings suggest that the optimal dose of BTX for 
the treatment of overactive bladder syndrome may be 150 
IU or higher. However, higher doses are associated with an 
increased need for CIC. In our study, administering BTX at 
a dose of 200 IU resulted in significant improvements in UI 
symptoms and QoL without requiring CIC. The efficacy of 
the intervention was consistent with that of other studies, 
and the lower incidence of adverse effects may be attributed 
to the smaller sample size.

The most common adverse effects associated with botulinum 
toxin injections include the need for CIC due to increased 
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post-void residual (PVR) and urinary retention, followed by 
urinary tract infections (UTIs) (10). The incidence of these 
adverse effects is dose-dependent, with urinary retention 
rates ranging from 16% to 43% and UTI rates ranging 
from 8.6% to 44% in studies examining botulinum toxin 
injections at a dose of 200 IU (11,12,15,22). None of our 
patients experienced urinary retention or increased PVR 
necessitating CIC, while only two patients developed UTIs. 
This observation may be due to the small sample size, which 
limits the analysis of the adverse effects..

Injection Technique and Bladder Wall Thickness
Botulinum toxin is administered to the detrusor muscle 
while avoiding the ureteral orifices and trigones to prevent 
vesicoureteral reflux or urinary tract infections (2). A study 
advocating injections in regions rich in neurons, such as the 
trigone and floor of the bladder, indicated that this approach 
prevented an increase in PVR during the follow-up after 
treatment (23). In our study, the trigone and ureteral orifices 
were spared, and no cases of urinary retention or increased 
PVR requiring CIC were observed after the injections.

Bladder wall thickness is known to increase due to fibrosis, 
edema, or inflammation and plays a crucial role in the 
pathophysiology of OAB. Previous studies have utilized 
ultrasound as an affordable, noninvasive, and widely 
accessible diagnostic tool to measure bladder wall thickness 
and diagnose OAB. These studies have demonstrated 
statistically significant reductions in bladder wall thickness 
following anticholinergic therapy compared with baseline 
(16, 17, 24). In our study, we observed statistically significant 
reductions in bladder wall thickness at the month 6 visit 
after BTX injections. Comperat et al. reported a lower level 
of bladder fibrosis in patients who received BTX injections 
than in those who did not, consistent with our findings (18).

Limitations
The limitations of this study include its retrospective design, 
absence of a control group, small sample size, and reliance 
on self-reported measures of quality of life. Future research 
should incorporate prospective studies with control groups 
to validate these findings and examine the dose-response 
relationship. Additionally, investigations should incorporate 
longitudinal designs to understand the temporal dynamics of 
these relationships better and assess potential confounding 

variables that may influence observed outcomes.

CONCLUSION
The use of onabotulinumtoxinA has demonstrated promising 
results in improving the symptoms and overall well-being 
of patients who do not respond to anticholinergic therapy. 
Decreased bladder wall thickness may be a reliable indicator 
of treatment efficiency. To validate its effectiveness further, 
more substantial and comprehensive long-term clinical 
trials are necessary.
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Abstract
Objective: We aimed to determine the relationship between Apelin, an adipocytokine associated 
with neoangiogenesis, adverse histopathology such as extraprostatic extension, positive surgical 
margins, lymph node involvement, and high Gleason score, and survival in patients who 
underwent curative radical prostatectomy due to prostate cancer.
Material and Methods: In this prospective cohort study, 88 patients who underwent radical 
prostatectomy with curative intent between March 2018 and January 2019 were included. 
Patients with any treatment for prostate cancer, including androgen deprivation therapy or 
radiotherapy, were excluded. In the study, Apelin levels in the serum samples of all patients 
were measured with commercially available ELISA kits (Elabscience, Houston, TX, USA) before 
radical prostatectomy was performed. The patients were divided into two groups: non-obese and 
obese, with a BMI of 30 kg/m2 as the limit. Patient characteristics, histopathological differences, 
prognosis, and Apelin levels were evaluated between the two groups. 
Results: In the study, 17 patients were obese, and 71 were non-obese; age, comorbidity index, 
lipid parameters, and PSA levels were similar. The mean Apelin levels were not different between 
the two groups (172.9 vs. 146.4, p=0.262). The clinical progression (CP) rate was higher in obese 
patients (29.4% vs. 2.8%, p=0.001), while the biochemical recurrence rates were similar between 
the groups. Higher Apelin levels were associated with lymph node invasion in obese patients 
(180.2 pN1 vs. 122.8 pN0, p=0.027), but this association was not observed in non-obese patients.
Conclusion: The risk of CP following radical prostatectomy was higher in obese patients, and 
Apelin levels were associated with lymph node invasion in these individuals.
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INTRODUCTION 
Examining the risk factors for prostate cancer, genetic 
predisposition is considered a cornerstone of its etiology. 
In addition, metabolic syndrome, hyperlipidemia, diabetes 
mellitus, and obesity are also considered contributing 
factors to increased prostate cancer risk (1). Several studies 
have suggested an association between prostate cancer and 
obesity (2). Obesity is also linked to a lower risk of developing 
low-grade prostate cancer but a higher risk of high-grade 
prostate cancer in the REDUCE study (3). Similarly, a recent 
study demonstrated that prostate cancer exhibited a more 
aggressive course in obese men, correlating with adipokines 
(4).

Adipokines, proteins secreted by adipocytes and the 
surrounding connective tissue cells, exert autocrine, 
paracrine, and endocrine effects (5). Among these, apelin has 
been identified as the natural ligand for the human G protein-
coupled receptor APJ (APLNR), a seven-transmembrane 
receptor related to the angiotensin type 1 receptor. As a 
result, this newly discovered ligand was named apelin, short 
for “APJ Endogenous Ligand (6).

Studies indicate that Apelin regulates cardiovascular 
functions, anterior pituitary functions, and fluid homeostasis. 
Additionally, it has been implicated in suppressing apoptosis 
and serves as a co-receptor in human immunodeficiency 
virus (HIV) infection (7–10). Initial research in mice 
demonstrated that elevated Apelin expression enhanced 
vascularization and increased tumor growth (11). Cancer 
studies have reported that, compared to healthy controls, 
Apelin levels are significantly higher in cancer patients, with 
levels rising in correlation with advancing cancer stages (12). 
The relationship between Apelin and cancer has been studied 
in lung cancer, gastrointestinal cancers, hepatocellular 
carcinoma, endometrial cancer, and oral squamous cell 
carcinoma.

Apelin has been shown to have proliferative effects on the 
prostate via androgen receptors (13). Another study suggested 
that the impaired miRNA-224/Apelin axis may play a role in 
prostate cancer development, potentially contributing to its 
aggressive progression (14). This study indicated that reduced 
miRNA-224 expression and increased Apelin expression 
could lead to the development of prostate cancer.

In this study, we aimed to analyze the relationship between 
serum Apelin levels and different histopathological features 
and obesity in patients who underwent curative radical 
prostatectomy for localized prostate cancer. Secondly, we 
compared Apelin levels with biochemical recurrence (BCR) 
and clinical progression (CP) rates.

MATERIALS AND METHODS
In this prospective cohort study, 88 patients who underwent 
radical prostatectomy with curative intent between March 
2018 and January 2019 were included. The study commenced 
after obtaining ethical approval (Decision No: 2018/0080), 
and written informed consent was obtained from all 
participants. Patients with any ISUP grade who underwent 
radical prostatectomy with curative intent were eligible for 
inclusion. However, patients who had received prior treatment 
for prostate cancer, including androgen deprivation therapy 
or radiotherapy, were excluded. Additionally, individuals 
with any current cancer diagnosis other than prostate cancer 
were excluded from the study.

Serum Apelin levels were measured in all participants using 
commercially available ELISA kits (E-EL-H0456, Human 
APLN, Elabscience, Houston, TX, USA) before undergoing 
radical prostatectomy. The cohort was categorized into two 
groups based on BMI: non-obese (BMI <30 kg/m²) and obese 
(BMI ≥30 kg/m²). Patient characteristics, histopathological 
differences, prognostic factors, and Apelin levels were 
analyzed and compared between the two groups. Systemic 
staging was conducted using whole-body bone scintigraphy 
and abdominal contrast-enhanced computerized 
tomography.

Biochemical recurrence was defined as a PSA rise to ≥0.2 
ng/mL on at least two consecutive tests following radical 
prostatectomy. Clinical progression was assessed according 
to RECIST criteria using bone scans and abdominal CT in 
response to PSA elevation or the appearance of symptoms.

Statistical Analysis
Data analysis was conducted using SPSS v.25 (SPSS Inc., 
Chicago, IL, USA). The normal distribution between groups 
was assessed using the Kolmogorov-Smirnov test, the 
Shapiro–Wilk test, and graphical evaluations. Descriptives 
such as mean, standard deviation, median, frequency, ratio, 
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minimum, and maximum were used in evaluating the data. 
Categorical variables were compared using the chi-square test, 
with Bonferroni correction applied for variables involving 
comparisons larger than 2x2. The independent samples t-test 
was used to compare two quantitative variables, while one-
way ANOVA was applied for comparisons involving more 
than two groups. A p-value <0.05 was considered statistically 
significant.

RESULTS
In the cohort, 17 patients were obese, and 71 were non-obese. 
Both groups had similar ages, comorbidity index, lipid 
parameters, and PSA levels. The mean Apelin levels in both 
groups were also identical (172.9 vs. 146.4, p=0.262) (Table 
1). 

ISUP grades 3 and 4 detected in biopsy specimens were 
more common among obese patients. This relationship 
was not detected in radical prostatectomy specimens. 
Histopathological characteristics were similar in obese and 
non-obese patients. While similar BCR rates were detected 
between groups, the rate of CP was higher in obese patients 
(29.4% vs 2.8%, p=0.001) (Table 2).

We did not detect any relationship between Apelin levels 
and ISUP grades and T stage in both obese and non-obese 
patients. Lymphadenectomy was performed in 37 patients. 
Lymph node involvement was positive in 6 patients. Higher 
Apelin levels were associated with lymph node invasion in 
obese men undergoing radical prostatectomy (mean 180.2 in 
pN1 vs. mean 122.8 in pN0, p=0.027). This association was 
not observed in non-obese patients (p = 0.624) (Table 3).

Table 1. Study characteristics between non-obese and obese patients

Non-Obese patients
N=71

Obese patients
N=17 P 

Age, years Mean±SD 64.01 ± 6.4 61.24±5.9 0.107t

CCI Mean±SD 4.10 ± 1.07 4 ± 1.0 0.731 t

DM n(%)
-Absent
-Present

58 (81.7)
13 (18.3)

13 (76.5)
4 (23.5) 0.624c

Family history of prostate cancer n(%)
-Absent
-Present

62 (87.3)
9 (12.7)

17 (100)
0 (0) 0.121 c

Waist circumference,cm Mean±SD 92.0 ± 9.3 110.4 ± 10.9 0.001 t

Total Cholesterol Mean±SD 204.7 ± 45.1 195.5± 28.6 0.426 t

Triglyceride Mean±SD 157.6 ± 77.07 161.06 ± 63.5 0.866 t

HDL Cholesterol Mean±SD 43.2 ± 12.7 38.4 ± 5.45 0.131 t

LDL Cholesterol Mean±SD 135.1 ± 43.1 125 ± 24.2 0.354 t

Fasting Glucose Mean±SD 110 ± 28 116.7 ± 27.1 0.385 t

Preoperative PSA, ng/mL Mean±SD 13.5 ± 18.7 14.9±18.9 0.775 t

PSA density, ng/mL2 Mean±SD 0.3 ± 0.48 0.29±0.37 0.986 t

Apelin, pg/mL Mean±SD 172.9 ± 94.6 146.4 ± 37.3 0.262 t

Follow-up, months Mean±SD 69.6±5.4 68.3±11.7 0.478 t

CCI: Charlson Comorbidity Index, DM: Diabetes Mellitus, SD: Standard Deviation

Chi-Square Test, Independent samples t-test
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Table 2. Clinical features and survival differences between non-obese and obese patients

Non-Obese patients
N=71

Obese patients
N=17 P 

Biopsy ISUP n(%)
-1
-2
-3
-4
-5

32 (45.1) a

20 (28.2) a

6 (8.5)a

5 (7) a

8 (11.3) a

4 (23.5) a

2 (11.8) a

5 (29.4)b

5 (29.4) b

1 (5.9) a 0.006c

RRP ISUP n(%)
-1
-2
-3
-4
-5

17 (23.9)
18 (25.4)
15 (21.1)
7 (9.9)
14 (19.7)

4 (23.5)
3 (17.6)
4 (23.5)
3 (17.6)
3 (17.6) 0.888c

pT n(%)
-pT2
-pT3

36 (50.7)
35 (49.3)

8 (47.1)
9 (52.9) 0.614c

pN n(%)
-pN0
-pN1

25 (83.3)
5 (16.7)

6 (85.7)
1 (14.3) 0.985c

Surgical margin n(%)
-Negative
-Positive

57 (80.3)
14 (19.7)

14 (82.4)
3 (17.6) 0.846c

Biochemical recurrence n(%)
-Absent
-Present
-Persistent 

48 (67.6)
13 (18.3)
10 (14.1)

9 (52.9)
5 (29.4)
3 (17.6) 0.497c

Clinical Progression n(%)
-Absent
-Present

69 (97.2)
2 (2.8)

12 (70.6)
5 (29.4) 0.001c

RRP: Retropubic Radical Prostatectomy

Chi-Square Test, a-b: Bonferroni Adjustment

Table 3. Apelin values between different histopathology and prognosis

Non-Obese Patients
Biopsy ISUP Mean±SD
-1
-2
-3
-4
-5

162.3±80.3
169.3±99.9
233.6±169.9
165.9±57.0
182.7±86.4 0.566A

RRP ISUP Mean±SD
-1
-2
-3
-4
-5

141.4±65.0
202.5±141.4
175.8±81.0
156.4±62.8
177.9±72.5 0.425 A
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pT Mean±SD
-pT2b
-pT2c
-pT3a
-pT3b

177.5±105.9
139.1±32.9
177.7±105.5
160.6±45.8 0.870 A

pN Mean±SD
-pN0
-pN1

167.6 ± 66.5
152.6 ± 11.8 0.624t

Biochemical recurrence Mean±SD
-Absent
-Present 174.4±107.3

157.7±50.2 0.589t

Clinical Progression Mean±SD
-Absent
-Present

173.4 ± 95.9
153.8 ± 2.9 0.618t

Obese patients
Biopsy ISUP Mean±SD
-1
-2
-3
-4
-5

165.1±58.5
140.9±36.7
139.5±25.8
138.9±38.3
154.6 0.871 A

RRP ISUP Mean±SD
-1
-2
-3
-4
-5

155.3±64.5
144.4±26.8
132.5±15.5
140.9±37.1
160.6±38.7 0.895 A

pT Mean±SD
-pT2b
-pT2c
-pT3a
-pT3b

151.2±44.0
-
127.7±15.2
153.7±38.9 0.543 A

pN Mean±SD
-pN0
-pN1

122.7 ± 17.1
180.2 0.027t

Biochemical recurrence Mean±SD
-Absent
-Present 143.6±42.4

150.9±27.9 0.740t

Clinical Progression Mean±SD
-Absent
-Present

143.3 ± 37.8
153.7 ± 38.9 0.775t

t: Independent samples t-test, A: One-way ANOVA test
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DISCUSSION
In the current study, higher Apelin levels were detected 
in obese patients with positive pathological lymph nodes 
during radical prostatectomy. Despite similar preoperative 
PSA levels, radical prostatectomy ISUP grades, and pT stages 
between obese and non-obese patients, these results suggest 
that Apelin may play a significant role in lymphangiogenesis. 
Although numerous recent studies have established a 
relationship between angiogenesis and Apelin, its role 
in lymphangiogenesis remains an area requiring further 
investigation. Additionally, CP rates were found to be higher 
in obese patients. While obesity has been long studied as a 
risk factor for prostate cancer and its negative prognostic 
impact, recent studies have shown that, as in other cancers, 
Apelin is found at higher serum levels and is expressed at 
higher histopathological levels in prostate cancer (13,14). 
Previous studies have supported that this is particularly 
related to angiogenesis (15,16). 

However, fewer studies have examined the relationships 
among Apelin, lymphangiogenesis, and lymph node 
involvement. Our study specifically found a relationship 
between lymph node invasion and high Apelin levels in 
obese patients. Interestingly, Apelin levels were not higher 
in obese patients compared to non-obese patients (146.4 vs. 
172.9). This proves that Apelin significantly increases lymph 
node positivity. This finding is notable because Apelin levels 
were not significantly elevated in other poor prognostic 
characteristics, such as radical prostatectomy ISUP grade, pT 
stage, and PSA levels. Berta et al. demonstrated that Apelin 
is highly expressed in lymphatic endothelial cells. Both in 
vitro and in vivo studies have shown that high Apelin levels 
are associated with intratumoral lymphangiogenesis and 
lymph node metastasis (17). Similarly, Baran et al. indicated 
in a breast cancer histopathology study that Apelin could be 
used as a biomarker for lymph node metastasis (18).   

We also observed that clinical progression rates were higher 
in obese patients. A systematic review including 280,199 
cases found that obesity is associated with increased disease-
specific mortality (19). Kim et al.. identified obesity as a 
risk factor for biochemical recurrence following radical 
prostatectomy (20). While we did not observe such a 
relationship in our study, we did find that obese patients 
experienced higher levels of CP. Other risk factors were 

similar between the two groups. A similar study also reported 
higher biochemical recurrence rates in obese patients (21). 

Our study is the first to suggest that Apelin may be 
associated with lymph node metastasis, specifically in obese 
prostate cancer patients. A limitation of our study is the 
small patient cohort. The average follow-up duration was 
68 months; however, a 10-year follow-up period would be 
more suitable for identifying biochemical recurrence and 
clinical progression. The number of patients undergoing 
lymph node dissection was also limited. Further studies with 
more extensive lymph node sampling are needed to confirm 
Apelin’s role in lymph node involvement in prostate cancer. 
Metastatic samples from metastatic patients could also be 
analyzed to evaluate the relationship between Apelin levels. 
In our study, we only measured serum Apelin levels, but 
histopathological Apelin expression could also be assessed 
in future studies.

CONCLUSION
Our findings suggest that there is a significantly higher risk 
of clinical progression following radical prostatectomy in 
obese patients, with Apelin levels associated specifically with 
lymph node invasion. 
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Are the Preoperative Systemic Immune-Inflammation (SII) Index and 
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Abstract
Objective: The study aimed to evaluate whether there is a relationship between the 
preoperative values of the platelet lymphocyte ratio (PLR), the neutrophil lymphocyte 
ratio (NLR), and systemic immune inflammation (SII) index and the development of 
systemic inflammatory response syndrome (SIRS) in patients undergoing retrograde 
intrarenal surgery (RIRS) for kidney stones. 
Material and Methods: Demographic and laboratory data of patients who underwent 
RIRS were collected. NLR, PLR, and SII indices were obtained from the complete 
blood count parameters. Stone characteristics were obtained from preoperative non-
contrast computed tomography. Univariate and multivariate analyses were performed 
to identify risk factors of SIRS.
Results: SIRS was detected in 27 (3.6%) of 748 patients included in the study. Stone 
volume, Hb level, operation time, and SII index were independent risk factors in 
predicting SIRS. The established threshold for predicting SIRS based on stone volume is 
1589 mm³, demonstrating a sensitivity of 88.9%, specificity of 70.0%, and an area under 
the curve (AUC) of 0.863. The hemoglobin level cut-off is 14.9 g/dl, with a sensitivity of 
96.3%, specificity of 56.0%, and AUC of 0.198. The SII index threshold is 703, yielding a 
sensitivity of 81.5%, specificity of 73.5%, and AUC of 0.820. The operation time cut-off 
is 62.5 minutes, showing a sensitivity of 88.3%, specificity of 93.3%, and AUC of 0.967. 
Conclusion: The SII index appears to be an independent, easily accessible, and cost-
effective predictor for SIRS following RIRS.
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INTRODUCTION
Retrograde intrarenal surgery (RIRS) is the preferred 
minimal invasive surgical method for treating kidney stones 
smaller than 2 cm. It has also been shown to be effective 
for stones larger than 2 cm in selected cases (1). Compared 
to percutaneous nephrolithotomy (PNL) and open stone 
surgery, RIRS is less invasive, resulting in a shorter 
recovery time and lower complication rates (2). The overall 
complication rate after RIRS ranges from 9% to 25%, and 
most complications are classified as Clavien grade I or II (3). 
Urinary tract infections are the most common complication 
after RIRS and can lead to urosepsis and subsequent 
mortality (4). 

Older age, diabetes mellitus (DM), ischemic heart disease, 
positive urine culture, preoperative stent placement, and 
longer surgical time were reported as risk factors in literature 
(5). Even without these risk factors, the development 
of urosepsis after RIRS has generated interest in other 
predictive markers. The immune system’s response to an 
inflammatory condition can be reflected by changes in the 
sub-groups of white blood cells (6).  Recently, hematological 
inflammatory markers such as neutrophil-to-lymphocyte 
ratio (NLR), platelet-to-lymphocyte ratio (PLR), and the 
systemic immune-inflammation (SII) index, which are 
frequently evaluated in malignancies, infectious diseases, 
and inflammatory diseases, have shown promising results 
(7).

The study aims to evaluate whether preoperative NLR, PLR, 
and SII index can be used to predict systemic inflammatory 
response syndrome (SIRS) in patients undergoing RIRS for 
renal stones. 

MATERIALS AND METHODS
Patient Selection and Study Design
The Ataturk University Local Ethics Committee  
approved this study on 30.03.2023 (approval number: 
B.30.2.ATA.0.01.00/235). The data of patients who underwent 
RIRS between January-2020 and March-2023 were retrieved 
from patient files. Patients with congenital anomalies, DM, 
obesity (BMI>30kg/m2), immunosuppression, systemic 
inflammatory diseases (familial Mediterranean fever, 
systemic lupus erythematosus, Behçet’s disease, etc.), chronic 
renal failure, diagnosed malignancy, and hematological 

disorders were excluded from the study. In addition, 
patients with the following criteria were also excluded from 
the study: preoperative positive urine culture results and 
C-reactive protein (CRP) levels above 5 ng/l, preoperative 
fever above 38°C, an operation time exceeding 90 minutes, 
intraoperative infectious findings such as purulent materials, 
positive stone culture results, a history of previous ESWL, 
PNL or pyelolithotomy, patients whom a ureteral access 
sheath (UAS) was not used during RIRS, double J (DJ) 
stents were not inserted after RIRS (Figure1), and DJ stents 
placement more than 30 days.

Figure 1. Exclusion criteria and study design

Demographic and clinical data such as age, gender, body 
mass index (BMI), comorbidities, presence of DJ stent 
before RIRS, complete blood count parameters obtained 
before RIRS; white blood cell (WBC) (×109/L), red blood cell 
(RBC) (×1012 /L), platelet (Plt) (×109/L), neutrophil (×109/L), 
lymphocyte (×109/L),  hemoglobin (Hb) level (g/dL), SII 
index (calculated using the formula; SII = platelet count × 
neutrophil count/lymphocyte count (P x N)/L), Neutrophil/
Lymphocyte ratio (NLR), and Platelet/Lymphocyte ratio 
(PLR), stone characteristics, operation time, presence of 
SIRS/sepsis after RIRS were retrospectively recorded. The 



New J Urol. 2025;20(2):79-88. doi: 10.33719/nju1635892

81

stone characteristics such as stone diameter, stone volume, 
Hounsfield unit (HU), laterality, and location were obtained 
from preoperative non-contrast computed tomography 
(NCCT). The stone diameter was determined by measuring 
the largest diameter of the stone, and the stone volume was 
calculated using the formula (length×width×depth×π×0.167) 
(8). The Hounsfield Unit (HU) measurement was conducted 
using a bone window and magnification on the longest 
stone diameter. The operation time was recorded as the 
time between the placement of the ureteral access sheath 
(UAS) and the placement of the DJ stent at the end of the 
operation. SIRS was defined by the presence of two or more 
of the following: body temperature above 38°C or below 
36°C, heart rate above 90 beats/min, respiratory rate above 
20/min, and white blood cell count above 12,000/mm3 or 
below 4000/mm3. Sepsis is defined, according to the Sepsis-3 
criteria, as a life-threatening organ dysfunction caused by a 
dysregulated host response to infection (9).

Surgical Technique and Clinic Management
In our clinical practice, patients who apply for RIRS are 
first hospitalized, and laboratory tests such as complete 
blood count, serum creatinine, and urine culture are 
routinely performed. Urine culture was obtained using 
mid-stream urine sample, and urine cultures given 5 days 
or earlier before the operation were renewed. Surgical 
prophylaxis is performed intravenously with third-
generation cephalosporins 30 minutes before the procedure. 
The procedure is performed under general anesthesia in the 
lithotomy position. Preoperative DJ stenting was applied to 
patients who were unable to insert ureteral access because of 
a thin ureter and preoperative obstructed, infected kidney 
because of a ureteral stone. A semi-rigid ureteroscope (URS) 
was used to reach the bladder and to visualize the ureter. 
Then, a 0.035-inch guidewire (Boston Scientific Corporation®, 
Natick MA) was placed through the working channel of the 
URS to the pelvicalyceal system. URS was removed, and 
the UAS (9 fr. UAS, Cook Medical Inc., USA) was placed 
through the guidewire. Then a fiber-optic flexible URS (8 
fr. Karl Storz GmbH & Co. KG, Tuttlingen, Germany) was 
inserted to reach the stone and a Quanta®Litho 30 holmium: 
yttrium aluminum-garnet (Ho:YAG) laser lithotripter with 
272-μm holmium laser used to fragment the stone. After 
fragmentation, a DJ stent was placed in the pelvicalyceal 
system. If the ureteral orifice is too narrow to allow the 

advancement of the URS, a DJ stent is inserted for passive 
dilatation, and RIRS is performed in the next session.

In the postoperative period, all patients were monitored 
in the urology service for pain, fever, SIRS, and sepsis. If 
patients developed fever or SIRS, blood cultures and urine 
cultures were obtained. In cases of persistent fever or sepsis, 
antibiotherapy was adjusted based on the recommendations 
of infectious disease specialists and the results of blood 
and urine cultures. The patients were discharged once 
sterile cultures were obtained and when antibiotherapy 
was completed. Patients who did not develop SIRS or fever 
were discharged on the first postoperative day. Patients 
who presented with SIRS findings after discharge were 
hospitalized and also included in the study. The DJ stents 
were removed using a flexible cystoscope 3 weeks after the 
procedure.

Statistical Analysis
All data were analyzed using SPSS, version 23.0 (SPSS Inc, 
Chicago, Illinois, USA). Categorical variables were given 
as frequencies and percentages, while continuous variables 
were presented as mean and standard deviation. The normal 
distribution of continuous variables was evaluated using the 
Shapiro-Wilk test. The means of two independent groups 
showing a normal distribution were compared using the 
independent samples t-test. In contrast the means of groups 
not showing a normal distribution were compared using 
the Mann-Whitney U test. The percentages of categorical 
variables were compared using Pearson’s chi-square test 
and Fisher’s exact test. The predictive values for SIRS were 
determined using ROC curve analysis. Univariable and 
multivariable logistic regression tests were used to identify 
predictive factors for SIRS. A p-value <0.05 was considered 
statistically significant.

RESULTS
The demographic and clinical characteristics, stone 
characteristics, and hematological inflammatory parameter 
values of the 748 included patients are summarized in Table 
1. The mean age in our cohort was determined to be 45.6 
± 12.4 years, with a male and female percentage of 65.2% 
and 34.8%, respectively. Post-RIRS, SIRS was detected in 
27 patients, accounting for 3.6% of the total cases. 12 (1.6%) 
patients were followed in ICU. Sepsis was detected in 5 of 
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these patients with a percentage of 0.6%, and all sepsis 
developed patients were followed in the ICU.  No mortality 
was observed during the follow-up of the patients.

Table 1. Demographic data, stone characteristics and 
hemogram parameters of the whole study sample

Mean ± SD, (min.- max.)

Age ± SD, (yrs) 45.6 ± 12.4 (19.0-76.0)

Gender, n(%)
     Male
     Female

488 (65.2)
260 (34.8)

BMI ± SD, kg/m2 23.0 ± 2.13 (18.0-28.1)

ASA, n(%)
     ASA 1
     ASA 2
     ASA 3
     ASA 4

347 (46.4)
311 (41.6)
71 (9.5)
19 (2.5)

Stone diameter ± SD, mm 14.9 ± 3.03 (8.0-20.0)

Stone volume ± SD, mm3 1981 ± 1123 (268.4-4195.0)

Stone density ± SD, HU 965 ± 194

Stone location, n(%)
     Middle calyx
     Renal pelvis
     Inferior calyx
     Superior calyx

141 (18.9)
397 (53.1)
146 (19.5)
64 (8.6)

Presence of DJS preoperatively, 
n(%)

610 (81.6)

Creatinine value ± SD, mg/dL 0.88 ± 0.16 (0.40-1.21)

WBC count ± SD, µ/L 8.36 ± 2.26 (2.89-24.25)

Lymphocyte count ± SD, µ/L 2.47 ± 0.95 (0.50-18.45)

Neutrophil count ± SD, µ/L 4.99 ± 1.89 (1.21-15.70)

RBC count ± SD, 106 µ/L 5.20 ± 0.55 (2.93-7.67)

HGB count ± SD, g/dl 14.9 ± 1.75 (8.0-20.4)

PLT count ± SD, 103 µ/L 283 ± 73.3 (107-699)

NLR ± SD 2.27 ± 1.38 (0.21-13.16)

PLR ± SD 125 ± 47.5 (8.83-385.03)

SII ± SD 510 ± 294 (34.5-6045.1)

SIRS rate postoperatively, n(%) 27 (3.6)

ICU patients, n(%) 12 (1.6)

Surgical duration ± SD, min. 41.9 ± 14.4 (14-78)

SD standart deviation, BMI body mass index, ASA American 
Society of Anaesthesiology, HU Hounsfield Unite, DJS double j 

stent, WBC white blood cell, RBC red blood cell, NLR neutrophil to 
lymphocyte ratio, PLR platelet to lymphocyte ratio, SIRS systemic 
inflammatory response syndrome, ICU Intensive care unit

When comparing the SIRS-developing group with the normal 
group, no statistically significant differences were found in 
age, gender, BMI, HU, stone localization, preoperative DJ 
stent presence, mean creatinine, mean WBC, and platelet 
values. The patients in the SIRS group were found to have 
significantly higher ASA score (p < 0.001), stone diameter 
(19.4 ± 2.93 vs. 14.8 ± 2.90, p < 0.001), stone volume (1438 
[1152-3058] vs. 1769 [906-3058], p < 0.001), NLR (3.54 ± 0.89 
vs. 2.22 ± 1.37, p < 0.001), PLR (162 ± 60.1 vs. 123 ± 46.4, 
p < 0.001), SII ındex (957  ± 330 vs. 634 ± 465, p < 0.001)  
and operation time (42 [29-56] vs. 72 [43-86], p < 0.001). 
Additionally, lymphocyte count (1.77 ± 0.45 vs. 2.49 ± 0.95, p 
< 0.001) and hemoglobin level (13.1 ± 1.35 vs. 15.0 ± 1.73, p < 
0.001) were found to be significantly lower in the SIRS group. 
The comparison of clinical characteristics between the two 
groups is summarized in Table 2.

Univariable and multivariable binary logistic regression 
analyses were conducted to determine the factors predicting 
SIRS (Table 3). In the univariable analysis, stone volume, 
lymphocyte count, hemoglobin level, NLR, PLR, SII index, 
and operation time were identified as significant risk factors. 
In the multivariable logistic regression, we avoided using 
the stone diameter and volume, NLR, PLR, SII, RBC, and 
HGB at the same time because these variables are highly 
correlated with each other, and this could cause problems 
of multicollinearity. With this analysis, independent risk 
factors for SIRS were found to be stone volume, SII index, 
and operation time.

A Spearman correlation analysis was performed to determine 
the relationship between SII index, operation duration, stone 
volume, and hemoglobin level. In the correlation analysis, a 
weak negative correlation was found between hemoglobin 
level and operation duration as well as SII index (r = -0.185, 
r = -0.266 respectively), which was statistically significant (p 
< 0.001). There was no significant correlation found between 
the SII index, operation time, and stone volume (Table 4).
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Table 2. Comparison of groups normal group and SIRS group

Normal SIRS
P value

Variables Mean ± SD/Median IQR Mean ± SD/Median IQR

Number of patients 721 27

Age, median [IQR], (yrs) 45 [36-56] 50 [32-61] 0.553**

Gender, n(%)
     Male
     Female

473 (65.6)
248 (34.4)

15 (55.6)
12 (44.4)

0.282#

BMI, median [IQR] , (kg/m2) 23.1 [21.5-24.2] 24.1 [21.4-25.2] 0.100**

ASA, n(%)
     ASA 1
     ASA 2
     ASA 3
     ASA 4

340 (47.2)
300 (41.7)
62 (8.6)
18 (2.5)

7 (25.9)
10 (37.0)
9 (33.3)
1 (3.7)

<0.001& 1 vs 2 0.333
1 vs 3 <0.001
1 vs 4 0.350
2 vs 3 0.003
2 vs 4 0.485
3 vs 4 0.682

Stone diameter ± SD, mm 14.8 ± 2.90 19.4 ± 2.93 <0.001*

Stone volume, median [IQR], mm3 1438 [1152-3058] 1769 [906-3058] <0.001**

Stone density ± SD, HU 965 ± 194 961 ± 198 0.919*

Stone location, n(%)
     Middle calyx
     Renal pelvis
     Inferior calyx
     Superior calyx

135 (18.7)
384 (53.3)
140 (19.4)
62 (8.6)

6 (22.2)
13 (48.1)
6 (22.2)
2 (7.4)

0.931# 1 vs 2 0.599
1 vs 3 0.951
1 vs 4 1.000
2 vs 3 0.639
2 vs 4 1.000
3 vs 4 1.000

Presence of DJS preoperatively, n(%) 588 (81.6) 22 (81.5) 0.992#

Mean creatinine value ± SD, mg/dL 0.88 ± 0.16 0.90 ± 0.20 0.565*

WBC count , median [IQR] ,(µ/L) 8.08 [6.8-9.5] 8.21 [7.85-8.96] 0.809**

Lymphocyte count ± SD, µ/L 2.49 ± 0.95 1.77 ± 0.45 <0.001*

Neutrophil count ± SD, µ/L 4.95 ± 1.90 6.05 ± 1.26 0.003*

RBC count ± SD, 106 µ/L 5.22 ± 0.55 4.84 ± 0.60 <0.001*

HGB count ± SD, g/dl 15.0 ± 1.73 13.1 ± 1.35 <0.001*

PLT count ± SD, 103 µ/L 284 ± 73.8 269 ± 58.0 0.309*

NLR ± SD 2.22 ± 1.37 3.54 ± 0.89 <0.001*

PLR ± SD 123 ± 46.4 162 ± 60.1 <.001*

SII ± SD 634 ± 465 957  ± 330 <0.001*

Operation time, median [IQR], min. 42 [32-52] 72 [43-86] <0.001**

SD standart deviation, * Independent sample t test, **Mann whitney U test, # Pearson chisquare test, & Fisher’s exact test, SD standart 
deviation, IQR Interquartile range, BMI body mass index, ASA American society of anaesthesiology, HU hounsfield unite, DJS double 
j stent, WBC white blood cell, RBC red blood cell, NLR neutrophil to lymphocyte ratio, PLR platelet to lymphocyte ratio, SIRS systemic 
inflammatory response syndrome
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Table 3. To predict SIRS, univariable and multivariable binary logistic regression analyses were performed

Univariable Multivariable

OR 95% CI P value OR 95% CI P value

Age (yr) 1.010 0.979-1.041 0.546

Gender (female) 1.526 0.703-3.310 0.285

BMI (kg/m2) 1.191 .995-1.426 0.057

Stone diameter (mm) 2.104 1.667-2.655 <0.001

Stone volume (mm3) 1.001 1.001-1.002 <0.001 1.001 1.001-1.002 <0.001

Stone density (HU) 0.998 0.992-1.004 0.563

Stone location 0.956 0.600-1.523 0.851

Presence of DJS 1.005 0.374-2.702 0.992

Creatinine value (mg/dL) 1.993 0.190-20.883 0.565

WBC count (µ/L) 0.916 0.760-1.105 0.360

Lymphocyte count (µ/L) 0.180 0.088-0.370 <0.001

Neutrophil count (µ/L) 1.256 1.074-1.469 0.004

RBC count  (106 µ/L) 0.308 0.159-0.597 <0.001

HGB count (g/dl) 0.578 0.467-0.715 <0.001 0.747 0.517-1.080 0.121

PLT count (103 µ/L) 0.997 0.991-1.003 0.307

NLR 1.412 1.200-1.661 <0.001

PLR 1.011 1.006-1.017 <0.001

SII 1.001 1.000-1.001 0.003 1.001 1.000-1.002 0.008

Operation time (min.) 1.282 1.189-1.382 <0.001 1.232 1.139-1.333 <0.001

OR odds ratio, CI confidence interval, BMI body mass index, HU hounsfield unite, DJS double j stent, WBC white blood cell, RBC red 
blood cell, NLR neutrophil to lymphocyte ratio, PLR platelet to lymphocyte ratio, SIRS systemic inflammatory response syndrome, SII 
systemic immune inflamatuar index

Table 4. Correlation analysis between independent risk factors

Spearman’s rho SII-index OT SV   HL

SII-index
r 1.000 0.050 0.007 -0.266

p 0.168 0.851 0.001

Operation time
r 1.000 0.055 -0.185

p 0.133 0.001

Stone Volume
r 1.000 -0.040

p 0.277

Hemoglobin level r       1.000
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ROC analysis was performed on the variables identified 
as independent risk factors in the multivariable regression 
analysis (Figure 2). For hemoglobin level to predict SIRS, 
the cut-off value was 14.9 g/dl, with a sensitivity of 96.3%, 
specificity of 56.0%, and AUC of 0.198 (p < 0.001). For the 
SII index to predict SIRS, the cut-off value was 703, with a 
sensitivity of 81.5%, specificity of 73.5%, and AUC of 0.820 (p 
< 0.001). For the operation time to predict SIRS, the cut-off 
value was 62.5 min., with a sensitivity of 88.3%, specificity of 
93.3%, and AUC of 0.967 (p < 0.001).

Figure 2. ROC curve for independent variables to predict 
SIRS post-RIRS

(AUC value: 863, Cut-off value:1589[Sensitivity: 88.9%; 
specificity: 70.0%] for stone volume; AUC value: 198, Cut-
off value:14.9[Sensitivity: 96.3%; specificity: 56%] for Hgb; 
AUC value: 820, Cut-off value:703[Sensitivity: 81.5%; 
specificity: 73.5%] for SII index;  AUC value: 967, Cut-off 
value:62.5[Sensitivity: 88.3%; specificity: 93.3%] for surgical 
time). AUC is the area under the curve.

DISCUSSION
This study emphasizes that patients with prolonged operation 
time, increased stone volume, and high systemic immune-
inflammation index (SII) are at greater risk for developing 
SIRS after RIRS. These findings highlight the importance 
of identifying high-risk patients preoperatively and suggest 
that management strategies targeting modifiable risk 
factors, such as minimizing operation time and ensuring 

closer postoperative clinical follow-up, may help reduce the 
incidence of infectious complications in this population.

Infectious complications are the most commonly 
encountered and potentially life-threatening complications 
following RIRS for renal stones. Urosepsis is the most severe 
form of these complications and can lead to mortality rates 
ranging from 28.3% to 41.1% (10). In a systematic review 
conducted by Dybowsk et al., including 17 studies and 8294 
patients, the rates of infectious complications after RIRS 
were reported to range from 2.8% to 7.5% (11). Although 
the exact rates of urosepsis after RIRS (retrograde intrarenal 
surgery) are not fully known, a systematic review and meta-
analysis conducted by Bhojani et al., including 13 studies 
and 5597 patients, reported an incidence of urosepsis after 
URS (ureteroscopy) ranging from 0.2% to 17.8% (12). In the 
globally conducted multicenter FLEXOR study, fever and 
infectious complications were identified at a rate of 6.1%, 
while sepsis was observed at a rate of 1.3% (13). In our study, 
the incidence of SIRS in patients was 3.6%, and the sepsis rate 
was 0.6%. We determined that these rates were consistent 
with the results of the meta-analysis conducted by Bhojani et 
al. However, the lower rates compared to Dybowski et al. and 
the FLEXOR study may be attributed to the fact that many 
of the studies included in these analyses did not exclude 
patients with diabetes, obesity, hematological diseases, or 
positive urine cultures. We believe that the exclusion of 
clinical conditions that could be risk factors for SIRS and 
patients with positive urine cultures during the preoperative 
period in our study could explain the lower incidence of 
SIRS and sepsis rates observed in our study.

Risk factors for sepsis following RIRS include patient-related 
factors such as female gender, obesity, diabetes mellitus 
(DM), and stone size, as well as center and surgeon-related 
factors such as procedure duration, irrigation fluid pressure, 
stent placement for more than 30 days, and low case volume 
(14). In the study conducted by Yong Xu et al., positive 
preoperative urine culture, irrigation rate, and operation 
duration were reported as independent risk factors for 
infectious complications (15). In this study, although the 
authors did not provide specific cut-off values for operation 
duration and irrigation rate, the operation time should 
be less than 60 minutes. The association of operative time 
and infectious complications, which is generally accepted 
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in the literature, was also observed in our study. We found 
that operative time was an independent risk factor in the 
multivariate analysis for the detection of SIRS. In our study, 
we performed ROC analysis for independent risk factors in 
predicting SIRS, and the cut-off value for operation time was 
62.5 minutes, with 88% sensitivity and 93.3% specificity. 

In another study conducted by Moses et al., it was reported 
that an operation time longer than 120 minutes and 
preoperative DJ stent placement were independent risk 
factors for predicting SIRS after RIRS (16). The cut-off values   
given in this study for the operation duration are stated as 
longer than our study and other studies. In this study, the 
identified independent risk factors may have been indirectly 
influenced by the lack of evaluation of stone characteristics. 
Additionally, the absence of specifying the timing of DJ stent 
placement and the high rate of positive preoperative urine 
cultures can be considered as limitations and reasons for the 
observed findings. While no relationship was found between 
stone location and SIRS, stone volume was an independent 
risk factor for predicting SIRS in our study. Through ROC 
analysis, we determined a cut-off value of 1589 mm3 for 
stone volume, with 88.9% sensitivity and 70.0% specificity.

Despite of the recommended practices in current guidelines 
to minimize risk factors, patients can still develop SIRS and 
sepsis after RIRS. Hematological inflammatory parameters 
such as NLR, PLR, and SII index, have been utilized in 
predicting the prognosis of malignancies such as gastric, 
cervical, and thyroid cancers, as well as in chronic conditions 
like hypertension, rheumatoid arthritis, multiple sclerosis, 
and acute conditions such as COVID-19, acute pancreatitis, 
acute coronary syndrome, and sepsis (17-22). One of the 
significant studies evaluating these factors in urolithiasis 
is the study conducted by Akshay Kriplani et al., which 
reported that high NLR and PLR ratios were statistically 
significant in predicting SIRS. Additionally, in this study, 
the preoperative NLR had a cut-off value of 2.03 with 82% 
sensitivity and 31% specificity for predicting postoperative 
SIRS, while the PLR had a cut-off value of 110.62 with 80.2% 
sensitivity and 50.5% specificity for postoperative SIRS 
(23). In our study, using multivariate logistic regression 
analysis, we identified the SII index as an independent 
risk factor, and through ROC analysis, we determined a 
cut-off value of 703 for predicting preoperative SIRS with 

better sensitivity (81.5%) and specificity (73.5%). Similar to 
the findings of Akshay Kriplani et al., we found that high 
NLR and PLR were relative risk factors for SIRS after RIRS. 
However, it is worth noting that Akshay Kriplani et al. did 
not exclude factors associated with SIRS such as DM, obesity, 
staghorn stones, and positive preoperative urine culture, 
which increases the possibility that the observed changes in 
hematological inflammatory markers may be attributed to 
these factors rather than being predictive. The cohort in our 
study was designed to minimize the potential effects of these 
risk factors on hematological inflammatory parameters. 
Thus we believe that our study’s results are more meaningful 
compared to those of Akshay et al. 

Furthermore, in contrast to Akshay Kriplani et al.’s study, 
where hemoglobin levels were reported as a relative risk 
factor. We identified hemoglobin levels as an independent 
risk factor and determined a cut-off value of 14.9 g/dL 
with 96.3% sensitivity and 56.0% specificity through ROC 
analysis. Our study group was formed by excluding patients 
who had factors that could potentially affect NLR, PLR, and 
SII index and were at a high risk of postoperative infection. 
This was conducted to minimize the effect of other related 
factors on hematological inflammatory parameters and to 
ensure that the results are more specifically associated with 
RIRS and urolithiasis. 

The main limitations of the study include its retrospective 
design, the procedure not being performed by a single 
surgeon, and the small number of patients in the SIRS group 
within the sample. Another disadvantage of the retrospective 
design is the inability to evaluate other criteria reported as 
risk factors in the literature, such as increased intrapelvic 
pressure, irrigation rate and the preoperative use of DJ stents, 
which have not been standardized. However, despite all these 
limitations, we believe that the cut-off we determined for the 
SII index, which can be calculated from routine complete 
blood count, could serve as a cost-effective tool for clinicians 
in considering other factors such as operation time and 
planning close monitoring in the postoperative period for 
patients exceeding this value.

CONCLUSIONS
In conclusion, we have identified the SII index as an 
independent risk factor for predicting SIRS after RIRS. 
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Clinicians can consider the risk factors for SIRS reported 
in the literature and adjust their management strategies 
accordingly, particularly when the SII index exceeds 703. 
However, for these parameters to be clinically applicable, 
comparative, large-scale, prospective studies are needed.
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Abstract
Objective:  This study aimed to compare the accuracy and adequacy of responses provided 
by three different large language models (LLMs) utilizing artificial intelligence technology to 
fundamental questions related to urological emergencies.
Material and Methods: Nine distinct urological emergency topics were identified, and a total 
of 63 fundamental questions were formulated for each topic, including two related to diagnosis, 
three related to disease management, and two related to complications. The questions were 
posed in English on three different free AI platforms (ChatGPT-4, Google Gemini 2.0 Flash, 
and Meta Llama 3.2), each utilizing different infrastructures, and responses were documented. 
The answers were scored by the authors on a scale of 1 to 4 based on accuracy and adequacy, and 
the results were compared using statistical analysis.
Results: When all question-answer pairs were evaluated overall, ChatGPT exhibited slightly 
higher accuracy rates compared to Gemini and Meta Llama; however, no statistically significant 
differences were detected among the groups (3.8 ± 0.5, 3.7 ± 0.6, and 3.7 ± 0.5, respectively; 
p=0.146). When questions related to diagnosis, treatment management, and complications 
were evaluated separately, no statistically significant differences were detected among the three 
LLMs (p=0.338, p=0.289, and p=0.407, respectively). Only one response provided by Gemini 
was found to be completely incorrect (1.6%). No misleading or wrong answers were observed 
in the diagnosis-related questions across all three platforms. In total, misleading answers 
were observed in 2 questions (3.2%) for ChatGPT, three questions (4.7%) for Gemini, and two 
questions (3.2%) for Meta Llama.
Conclusion: LLMs predominantly provide accurate results to basic and straightforward 
questions related to urological emergencies, where prompt treatment is critical. Although no 
significant differences were observed among the responses of the three LLMs compared in this 
study, the presence of misleading and incorrect answers should be carefully considered, given 
the evolving nature and limitations of this technology.
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INTRODUCTION
Urological emergencies are clinical conditions that require 
immediate initiation of treatment, as delays in patient 
admission can lead to irreversible consequences (1). While 
time is critical in testicular torsion, early medical and 
surgical intervention is essential in conditions such as 
urosepsis, which can lead to multiorgan dysfunction and the 
need for intensive care (2,3). 

As technology has advanced, both patients and healthcare 
providers have increasingly turned to the Internet to 
research the conditions they encounter (4). Large language 
models (LLM) developed using artificial intelligence (AI) 
technology have demonstrated the ability to respond to 
queries and provide rapid data on even highly specialized 
topics. Over the years, this rapidly evolving technology has 
led to the development of AI assistants such as ChatGPT, 
Google Gemini, and Meta Llama AI, each utilizing distinct 
infrastructures. The use of AI assistants in medical contexts 
has gained increasing attention in recent years, paving the way 
for numerous studies (5). Many studies have been published 
on the efficacy of their application in various diseases (6). 
However, the adequacy and reliability of the responses 
provided by these assistants, which are easily accessible to 
patients in time-sensitive urological emergencies, remain 
questionable.

This study aimed to evaluate the accuracy and adequacy of 
responses provided by three different AI-powered platforms 
to fundamental questions regarding urological emergencies, 
focusing on diagnosis, treatment management, and 
complications.

MATERIAL AND METHODS
Nine different topics were identified as urological 
emergencies: Testicular Torsion, Hematuria, Obstructive 
Uropathies, Penile Fracture, Urosepsis, Paraphimosis, 
Fournier’s Gangrene, Priapism, and Trauma. For each topic, 
seven questions were prepared: two related to diagnosis, 
three related to treatment management, and two related 
to complications. While preparing the questions, instead 
of expecting lengthy responses from each AI platform, the 
command “Can you answer in one paragraph?” was used 
to request concise answers. The questions were selected 
focusing on frequently asked fundamental questions. The 

list of questions is provided in Table 1. Each question was 
asked separately on new pages to ChatGPT, Gemini, and 
Meta Llama to prevent any influence from usage history, and 
responses were documented. The answers were evaluated by 
the authors participating in the study and scored on a scale 
of 1 to 4 (1: Completely incorrect, 2: Correct but misleading, 
3: Correct but insufficient, 4: Completely correct). The scores 
were recorded and grouped based on diagnostic questions, 
treatment management questions, and complication-related 
questions, followed by statistical analysis. No real patients or 
patient information were shared in this study. This study was 
conducted following the Helsinki Declaration.

Statistical Analysis
The mean and deviation, number, and percentage values for 
the answers given to the questions in three different subgroups 
and the total for each AI model were documented. Results 
were analyzed using a non-parametric test. The Friedman 
test was employed for the comparison of the three groups. A 
p-value of < 0.05 was considered statistically significant. For 
the analysis of the study, IBM Statistical Package for Social 
Sciences SPSS 26.0.1 (IBM, Corp., Armonk, NY, USA) was 
utilized.

Large Language Models in Artificial Intelligence
ChatGPT-4 is an AI model developed by OpenAI, offering a 
more comprehensive language understanding and generation 
capacity compared to its predecessors. It is developed in the 
USA, with headquarters in San Francisco, California. This 
model can be utilized across various domains, ranging from 
everyday conversational language to technical or scientific 
texts. While interacting with a user, it comprehends the 
context of the question and generates appropriate responses. 
Additionally, it seamlessly adapts to multilingual content, 
enabling smooth communication in different languages. 

Gemini 2.0 Flash is an AI model developed by Google 
DeepMind, with primary facilities located in Mountain View, 
California. This model is capable of processing visual and 
textual data simultaneously. This feature allows the model to 
respond to text-based questions while also interpreting and 
analyzing visual content. Its most notable characteristic is 
its ability to integrate information learned from diverse data 
sources, enabling it to make sense of complex scenarios.
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LLama 3.2 is an AI model developed by Meta Llama AI, with 
major operations based in Menlo Park, California. LLama 
3.2 is an AI system that stands out for its efficiency among 
language models. Its ability to deliver high performance 
with lower computational power has made it a preferred tool 
for large-scale projects and diverse applications. The model 
learns from a vast number of textual sources and provides 
accurate responses even in complex textual contexts.

RESULTS
When the responses to the 18 diagnosis-related questions 
were compared, the mean scores for ChatGPT, Gemini, and 
Meta Llama were calculated as 3.8 ± 0.4, 3.8 ± 0.4, and 3.6 
± 0.5, respectively (p=0.338). ChatGPT provided completely 
correct answers to 15 (83.3%) questions, while Gemini and 
Meta Llama provided completely correct answers to 14 
(77.8%) and 11 (61.1%) questions, respectively. None of the 
three platforms provided completely incorrect or misleading 
answers to any of the diagnosis-related questions.

When the responses to the 27 treatment management-
related questions were compared, the mean scores for 
ChatGPT, Gemini, and Meta Llama were calculated as 3.9 ± 
0.5, 3.6 ± 0.8, and 3.8 ± 0.5, respectively (p=0.289). ChatGPT 
provided completely correct answers to 24 (88.9%) questions, 
while Gemini and Meta Llama provided completely correct 
answers to 21 (77.8%) and 22 (81.5%) questions, respectively. 
Gemini provided a completely incorrect answer to 1 (3.7%) 
question, while the other platforms had no completely wrong 
answers. Insufficient and misleading answers were observed 
in 3 (11.1%), 5 (18.5%), and 5 (18.5%) questions for ChatGPT, 
Gemini, and Meta Llama, respectively.

When the responses to the 18 complication-related questions 
were compared, the mean scores for ChatGPT, Gemini, and 
Meta Llama were calculated as 3.8 ± 0.5, 3.8 ± 0.5, and 3.6 ± 
0.6, respectively (p=0.407).

Overall, when considering all topics, the mean scores for 
ChatGPT, Gemini, and Meta Llama were calculated as 3.8 ± 
0.5, 3.7 ± 0.6, and 3.7 ± 0.5, respectively (p=0.146). ChatGPT 
provided completely correct answers to 54 (85.7%) questions, 
while Gemini and Meta Llama provided completely correct 
answers to 50 (79.4%) and 45 (71.4%) questions, respectively. 
The mean scores and percentages of correct answers for the 
three platforms are presented in Table 2. The mean scores of 
three LLMs are shown in Figure 1.

Figure 1. Mean values graph of three different AI models

Table 1. The Questions of Urological Emergencies

1.1.1 What could be the cause of sudden onset scrotal pain? 

1.1.2 What is the reason for upward displacement and tenderness of the testicle in the scrotal region? 

1.2.1 What is the treatment for testicular torsion, and when should it be performed?

1.2.2 Are there any non-surgical treatment options for testicular torsion? 

1.2.3 From which site is surgery for testicular torsion performed? 

1.3.1 What are the consequences of delayed treatment in testicular torsion? 

1.3.2 Does testicular torsion lead to infertility? 

2.1.1 What are the causes of blood in urine? 

https://doi.org/10.33719/nju1645041
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2.1.2 What could be the reason for black fragments in the urine? 

2.2.1 What are the treatments for hematuria? 

2.2.2 Is hematuria an emergency, and does it require surgery? 

2.2.3 Are there non-surgical treatments for hematuria? 

2.3.1 What are the outcomes if hematuria is left untreated?

2.3.2 What complications can occur in individuals with hematuria?

3.1.1 What causes decreased urine output and abdominal distension?

3.1.2 What are the reasons for nausea, vomiting, and severe flank pain?

3.2.1 What are the treatments for acute urinary retention?

3.2.2 What treatments are available for obstruction caused by kidney or ureteral stones?

3.2.3 Is urinary tract obstruction an emergency, and how soon should it be treated?

3.3.1 What complications arise from urinary retention? 

3.3.2 What are the consequences of untreated obstruction due to kidney or ureteral stones? 

4.1.1 What causes a sound and loss of erection during sexual activity?

4.1.2 What leads to bruising and loss of rigidity in the erect penis?

4.2.1 What is the treatment for penile fracture? 

4.2.2 Are there non-surgical treatment options for penile fracture?

4.2.3 When should surgery for penile fracture be performed?

4.3.1 What are the potential complications of penile fracture?

4.3.2 What are the risks if penile fracture repair is not performed?

5.1.1 What causes fever and pain during urination, or perineal pain? 

5.1.2 What causes fever in a person passing a kidney stone?

5.2.1 Is acute prostatitis an emergency, and how should it be managed?

5.2.2 How is obstructive pyelonephritis treated?

5.2.3 Are there non-invasive treatment options for fever caused by ureteral stones?

5.3.1 What are the long-term outcomes of urosepsis due to urological disease?

5.3.2 What happens if fever during stone passage is left untreated?

6.1.1 What causes bruising and swelling of the penis in children?

6.1.2 Why does the inability to retract the foreskin occur?

6.2.1 What treatments are available for phimosis-paraphimosis?

6.2.2 Are there non-surgical treatments for paraphimosis?

6.2.3 Does phimosis-paraphimosis require emergency intervention?

6.3.1 Does untreated paraphimosis lead to permanent consequences as the child grows?

6.3.2 What are the outcomes of untreated paraphimosis?

7.1.1 What causes bruising and discharge in the perineal area?

7.1.2 What is the reason for pain, hardness, and discoloration in the scrotum?

7.2.1 Is Fournier gangrene an emergency, and how is it treated?

7.2.2 Are there non-surgical treatments for Fournier gangrene?

7.2.3 How is the surgical area repaired after Fournier gangrene surgery?



New J Urol. 2025;20(2):89-96. doi: 10.33719/nju1645041

93

7.3.1 What complications may develop in a person with Fournier gangrene?

7.3.2 What are the risks of delayed treatment for Fournier gangrene?

8.1.1 What causes prolonged and persistent penile erection?

8.1.2 How long is persistent erection considered abnormal?

8.2.1 Is priapism an emergency, and what treatments are available?

8.2.2 What are the types of priapism, and how are they diagnosed?

8.2.3 Can priapism be resolved with non-invasive methods or medications?

8.3.1 What are the long-term complications of priapism?

8.3.2 What are the risks of untreated priapism?

9.1.1 How is renal injury diagnosed after a traffic accident?

9.1.2 What causes abdominal distension and flank pain following gynecological surgery?

9.2.1 How is the treatment decision made for blunt or penetrating renal injuries?

9.2.2 What are the treatment types for bladder perforation, and how is the decision made?

9.2.3 How is treatment managed in cases of ureteral injury during surgery?

9.3.1 What complications can arise in conservatively managed renal trauma?

9.3.2 What are the risks of delayed treatment for ureteral injury during surgery?

Table 2. Comparative analysis between the different large language models about urological emergency questions

Chat-GPT Gemini Meta Llama

Question Topics, mean ± SD
Answer Proficiency, (n, %)

 (n = 63)  (n = 63)  (n = 63) p

Diagnostic questions 
Completely Correct
Correct but insufficient
Correct but misleading
Completely incorrect

3.8 ± 0.4 
15 (83.3) 
3 (16.7) 

0 (0) 
0 (0)

3.8 ± 0.4 
14 (77.8) 
4 (22.2) 

0 (0) 
0 (0)

3.6 ± 0.5 
11 (61.1) 
7 (38.9) 

0 (0) 
0 (0)

0.338

Questions regarding treatment management
Completely Correct
Correct but insufficient
Correct but misleading
Completely incorrect

3.9 ± 0.5 
24 (88.9) 
2 (7.4)
1 (3.7) 
0 (0)

3.6 ± 0.8 
21 (77.8) 
3 (11.1) 
2 (7.4) 
1 (3.7)

3.8 ± 0.5 
22 (81.5)
4 (14.8) 
1 (3.7)
0 (0)

0.289

Questions regarding complications
Completely Correct
Correct but insufficient
Correct but misleading
Completely incorrect

3.8 ± 0.5 
15 (83.3) 
2 (11.1) 
1 (5.6) 
0 (0)

3.8 ± 0.5 
15 (83.3) 
2 (11.1) 
1 (5.6) 
0 (0)

3.6 ± 0.6 
12 (66.7) 
5 (27.7) 
1 (5.6) 
0 (0)

0.407

Total
Completely Correct
Correct but insufficient
Correct but misleading
Completely incorrect

3.8 ± 0.5 
54 (85.7) 
7 (11.1) 
2 (3.2) 
0 (0)

3.7 ± 0.6 
50 (79.4) 
9 (14.3) 
3 (4.7) 
1 (1.6)

3.7 ± 0.5 
45 (71.4) 
16 (25.4) 
2 (3.2) 
0 (0)

0.146
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DISCUSSION
AI applications have advanced rapidly in recent years, 
becoming an integral part of daily life. In the field of 
healthcare, they have been the subject of studies in a wide 
range of areas, including disease diagnosis, treatment 
management, prediction of complications, and interpretation 
of imaging and pathology examinations (6). Large language 
models (LLMs) powered by AI provide rapid responses 
by interpreting written text, scanning open sources, and 
summarizing information (7). This capability raises the 
possibility of their use by both patients and healthcare 
providers. Although algorithms developed for use by 
healthcare providers have not yet entered routine practice, 
their widespread adoption is anticipated in the near future.
Meanwhile, the accuracy and adequacy of these platforms, 
which are used by patients to obtain information, have 
become a topic of interest. The correctness and adequacy of 
responses provided by LLMs in patient education have been 
examined across various subtopics (8). This study aimed 
to investigate whether the responses generated by LLMs 
to basic questions in urological emergencies, which may 
require time-sensitive decision-making, are consistent with 
the literature, accurate, and reliable.

Urological emergencies encompass a variety of conditions, 
ranging from testicular torsion, which requires immediate 
intervention, to hematuria, which may allow for a relatively 
longer diagnostic window but can still lead to urgent 
outcomes. The lack of awareness of testicular torsion among 
patients and their families, delayed hospital presentation, 
and the potential for organ loss or future infertility can 
result in devastating consequences. A study investigating the 
causes of delayed testicular torsion found that only 23.8% 
of cases underwent timely surgery. Misdiagnosis and the 
initial consultation with a non-urologist were identified as 
risk factors for orchiectomy, emphasizing the importance of 
proper technical training and referral to prevent delays in 
the diagnosis and treatment of testicular torsion (9). In cases 
of testicular torsion presenting with scrotal pain, consulting 
a large language model (LLM) in remote areas with limited 
healthcare access could potentially reduce the time to initial 
presentation, thereby preventing orchiectomy.

Another example is urolithiasis, a highly prevalent condition 
in the general population. Although hospital visits and the 

need for analgesic treatment due to renal colic are common, 
patients may prefer to manage the condition without seeking 
medical attention based on prior experiences or anecdotal 
information. However, the development of fever and infection 
during this process may result in complicated urinary tract 
infections, such as pyelonephritis with obstruction, which, 
if left untreated, may progress to sepsis and multiorgan 
failure (10). Therefore, the lack of awareness among patients 
about the risk of sepsis in cases of renal colic complicated by 
infection may result in adverse outcomes in individuals who 
do not seek medical care. A comprehensive study examining 
factors related to mortality in obstructive pyelonephritis 
concluded that delayed decompression was associated with 
increased mortality, with higher rates observed in weekend 
admissions (11). 

Another condition, penile fracture, occurs as an unexpected 
medical event in men. The dramatic presentation, including 
an audible snap during sexual intercourse and the appearance 
of hematoma, often signals the urgency of the situation even 
to untrained individuals. However, in such acute medical 
scenarios, the accuracy and reliability of responses provided 
by a free AI platform, which patients might consult to 
determine the urgency and potential complications, are of 
critical importance. In this study, we prioritized evaluating 
the responses of LLMs for patient education and guidance in 
these contexts.

Our results demonstrated that AI platforms generally 
provide accurate and adequate responses to basic questions 
regarding urological emergencies. While similar responses 
were predominantly observed across the three different 
AI assistants, no statistically significant differences were 
found among the results. The recent study examining the 
use of ChatGPT for self-diagnosis in orthopedic conditions 
suggested that, although it could serve as a potential initial 
step in accessing healthcare, it contained inconsistent results 
and emphasized the necessity of including clear language 
encouraging users to seek expert medical opinions (12). 
Another study investigating the use of AI platforms for 
emergency medical conditions highlighted that, even if 
the results are consistent, the ambiguity of sources and the 
presence of misleading information regarding the timing of 
medical interventions should be carefully considered due to 
potential risks (13). Scott et al., in their study evaluating AI-
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generated responses to urology patient messages, noted that 
ChatGPT performed better on simple questions compared 
to complex ones, suggesting its potential to assist care teams 
(14). A recent systematic review examining the use of LLMs 
in patient care underscored the need for caution due to the 
uncertainties inherent in this technology (15).

Furthermore, ethical considerations must be addressed, 
particularly concerning the reliance on AI tools without 
professional Supervision. As AI systems evolve, ensuring 
transparency in source attribution and decision-making logic 
becomes essential. Healthcare professionals must be aware of 
the limitations of these tools and use them as supplementary 
rather than primary decision-making instruments.

Studies involving LLMs must take into account several 
limitations. First, the instability of the platforms used, their 
ongoing development, and their potential for rapid evolution 
over time highlight the necessity of interpreting findings 
based on the specific conditions of the platforms at the time of 
the study. We emphasize that our study focused on basic and 
straightforward questions, with responses summarized in 
paragraph form for evaluation. The likelihood of inaccuracies 
or misleading information may increase with more complex 
and lengthy responses. Since we aimed to investigate basic 
questions in emergency scenarios, we believe it would be 
inappropriate to conclude complex urological emergency 
conditions based on these questions and answers. Given the 
continuous advancement and widespread adoption of these 
platforms, we consider it crucial to assess and research their 
accuracy and reliability consistently.

CONCLUSION
Three different AI-based LLM models (ChatGPT-4, Google 
Gemini 2.0 Flash, and Meta Llama 3.2), which are freely 
accessible to patients, predominantly provided accurate 
responses to basic and simple questions related to urological 
emergency conditions. There was no significant difference in 
the summarized responses among the three platforms. While 
the use of AI assistants in patient education and guidance 
is becoming increasingly widespread, it is important to 
recognize that the current technology is not yet capable of 
delivering fully qualified and adequate healthcare services, 
given the potential for misleading or incorrect responses.
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Abstract
Objective: This study aimed to investigate the impact of preoperative intravesical prostatic 
protrusion (IPP) measurements obtained via magnetic resonance imaging (MRI) on 
postoperative outcomes in patients undergoing transurethral resection of the prostate (TURP) 
for benign prostatic hyperplasia (BPH).
Material and Methods: A retrospective review was performed on 160 patients who underwent 
monopolar TURP at our clinic between January 2021 and December 2023. IPP was measured 
on sagittal MRI images as the vertical distance from the bladder base to the tip of the prostate 
protruding into the bladder. Patients were divided into three groups according to IPP length: 
Group A (IPP <5 mm, n=25), Group B (5 mm ≤ IPP <10 mm, n=30), and Group C (IPP ≥10 mm, 
n=38). Preoperative and postoperative data, including prostate-specific antigen (PSA) levels, 
International Prostate Symptom Score (IPSS), average urinary flow rate (Qavg), and maximum 
urinary flow rate (Qmax), were collected and analyzed across the groups.
Results: The mean age of the patients was 65.3 ± 6.7 years. PSA levels were significantly higher 
in Group C compared to Group A (p=0.014). Prostate volume and the volume of resected tissue 
were significantly greater in Group C than in Groups A and B (p<0.001). Postoperatively, all 
groups showed significant decreases in PSA and IPSS values, along with significant increases 
in Qmax and Qavg. The improvement in Qmax after TURP was significantly greater in Groups 
B and C compared to Group A (p=0.019). However, the reduction in IPSS scores did not differ 
significantly among the groups (p=0.727).
Conclusion: IPP correlates positively with prostate volume, PSA levels, and the amount of 
resected tissue. TURP significantly improves urinary function and symptom scores regardless 
of IPP length. However, the improvement in Qmax is more pronounced in patients with a higher 
IPP. IPP measurement may serve as a useful parameter in the surgical decision-making process 
for BPH patients. 
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resection of the prostate, magnetic resonance imaging, urinary function.
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is a histological 
diagnosis characterized by the proliferation of stromal and 
epithelial cells. It is found in more than half of men over the 
age of 60 and in almost all men over the age of 80. It is the 
most common cause of bladder outlet obstruction (BOO), 
leading to lower urinary tract symptoms (LUTS) in men over 
50 years of age (1,2).

For patients with mild to moderate symptoms, initial 
management of BPH includes observation and medical 
treatment (3). Surgical options are primarily considered for 
patients who do not benefit from conservative treatment 
(careful monitoring and lifestyle modifications) or medical 
therapy and have severe symptoms (4). Although alternative 
treatments have emerged in the last 20 years with advancing 
technology, transurethral resection of the prostate (TURP) 
has traditionally been considered the gold standard for 
surgical treatment of BPH due to its low complication rates 
and high satisfaction rates (5).

Intravesical prostatic protrusion (IPP) is defined as the 
anatomical extension of the median or lateral lobes of the 
prostate into the bladder. Several studies have shown that 
IPP measurement affects the success of medical treatment, 
catheter-free follow-up of patients with acute urinary 
retention (AUR), and surgical outcomes (6,7,8).

This study aims to evaluate the effect of IPP measurement 
using multiparametric magnetic resonance imaging (MRI) 
of the prostate on postoperative outcomes following TURP.

MATERIAL AND METHODS
The data of 160 patients who underwent monopolar 
transurethral resection of the prostate (M-TURP) at Ankara 
Bilkent City Hospital between January 2021 and December 
2023 were retrospectively analyzed after institutional review 
board approval (TABED 2-24-605). Patients with a history 
of prostate or urethral surgery (n=15), those diagnosed with 
neurogenic bladder (n=2), and those without multiparametric 
prostate MRI or detectable IPP on MRI (n=50) were excluded. 
A total of 93 patients were included in the study.

Multiparametric prostate MRI was performed using a 3T 
system (Verio, Erlangen, Siemens, Germany) with an empty 

bladder. IPP was measured by a specialized urologist on 
sagittal multiparametric prostate MRI images as the vertical 
distance from the protruding tip of the prostate to the bladder 
base (Figure 1). The patients were divided into three groups 
according to IPP measurements, taking as an example the 
studies conducted by Topazio L. and Oshagbemi AO. et al.: 
Group A (IPP <5mm, n=25), Group B (5mm < IPP <10mm, 
n=30) and Group C (IPP >10mm, n=38)(7, 8).

Figure 1. Prostate MRI sagittal section image, IPP 
measurement

Patient demographics, comorbidities (hypertension, diabetes 
mellitus, coronary artery disease, neurological diseases), 
history of hematuria and urinary retention, preoperative 
parameters (prostate-specific antigen [PSA] level, 
International Prostate Symptom Score [IPSS], maximum 
urinary flow rate [Qmax], mean urinary flow rate [Qavg], 
prostate volume [PV]) were recorded.

Surgical indications included acute urinary retention, Qmax 
<15 ml/s, and upper urinary tract dilation. All procedures 
were performed by experienced urologists specializing in 
endoscopic prostate surgery.
PSA levels, IPSS, Qmax, and Qavg were recorded six months 
postoperatively, and changes were analyzed.

Surgical Technique
TURP was performed by experienced urologists using a 26Fr 
resectoscope, monopolar electrocautery, and a continuous 
irrigation system with 5% mannitol following conventional 
techniques.
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Statistical Analysis
Statistical analyses and data coding were performed using 
SPSS 22 software (IBM SPSS Statistics, IBM Corporation, 
Chicago, IL). The Shapiro-Wilk test was used to evaluate the 
normality of variable distributions. Variables with normal 
distribution are reported as mean ± standard deviation, while 
non-normally distributed variables are expressed as medians 
(interquartile ranges). Categorical variables were compared 
using the Chi-square or Fisher’s exact test, and numerical 
variables were compared using the Kruskal-Wallis variance 
analysis. Wilcoxon or Paired Samples tests were used to 
compare preoperative and postoperative parameters. The 
two-way mixed ANOVA test was used to evaluate differences 
in Qmax and IPSS changes among groups. Statistical 
significance was set at P < 0.05 significance.

RESULTS
The mean patient age was 65.3±6.7 years. The clinical, 
preoperative, and postoperative data of the patients are 
presented in Table 1. The median IPP was 4mm in Group 
A, 7.2mm in Group B, and 15.9mm in Group C. The median 
PSA level in Group C was significantly higher than in Group 
A (p=0.014). While the prostate volume and resected tissue 
mass were similar in Groups A and B, they were significantly 
higher in Group C (p<0.001). Postoperatively, PSA levels and 
IPSS scores significantly decreased, whereas Qmax and Qavg 
significantly increased in all groups. The increase in Qmax 
post-TURP was significantly higher in Groups B and C than 
in Group A (F(2,90)=137.499, p=0.019) (Figure 2). However, 
there was no significant difference in IPSS reduction among 
the three groups postoperatively (F(2,90)=241.122, p=0.727) 
(Figure 3).

Table 1. Grouping of patients who underwent TURP for BPH according to IPP length and their clinical, preoperative and 
postoperative characteristics

Group A
(n=25, % 26.9)

Group B
(n=30, % 32.3)

Group C
 (n=38, % 40.8)

p
p

(Pairwise 
Comparisons)

Age (Years) (Mean±SD) 63.9±6.6 66.4±7.2 65.3±6.2 0.266k

Comorbodities

DM, n (%) 5 (20) 6 (20) 14 (36.8) 0.198c

HT, n (%) 13 (52) 12 (40) 18 (47.4) 0.663c

CAD, n (%) 7 (28) 11 (36.7) 7 (18.4) 0.239c

COPD, n (%) 1 (4) 2 (6.7) 0 (0) 0.267f

Neurological Diseases, n (%) 1 (4) 1 (3.3) 1 (2.6) 0.955f

Hypothyroidism, n (%) 2 (8) 1 (3.3) 3 (7.9) 0.759f

Clinical Data

History of Hematuria, n (%) 1 (4) 3 (10) 7 (18.4) 0.256f

History Of Urinary Retantion, n (%) 5 (20) 5 (16.7) 9 (23.7) 0.774c

Preoperative Data

Preoperative PSA (ng/dL) (Median [IQR]) 1.7 (0.9-3.1) 2.7 (1-6.5) 3.7 (2.1-6.3) 0.019k

*0.33
**0.687

***0.014
Postoperative PSA (ng/dL) (Median 
[IQR])

1.2 (0.5-2.1) 1.4 (0.7-1.9) 1.9 (1-3.6) 0.069k

P 0.007w 0.001w <0.001w

Preoperative Qmax (mL/sec) (Median 
[IQR])

11.3 (8.1-15.5) 10.8 (8.3-16.3) 7.9 (6.4-12.9) 0.072k
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Postoperative Qmax (mL/sec)  (Median 
[IQR])

17.5 (14.9-20.4) 23.2 (16.7-29.6) 20.5 (14.8-30.2) 0.047k

*0.047
**0.296

***0.985

P <0.001p <0.001p <0.001p

Preop Qavg (mL/sec)  (Median [IQR]) 4 (3.3-5.9) 4.7 (3.1-7.3) 3.2 (2.6-4.6) 0.13k

Postop Qavg (mL/sec)  (Median [IQR]) 8.5 (7.2-13.1) 8.2 (6.7-9.5) 9.2 (5.9-11.1) 0.414k

P <0.001p <0.001p <0.001p

Preoperative Voided Volume(cc) (Median 
[IQR])

255 (182-375) 214 (172-299) 185 (154-268) 0.02k

*0.662
**0.364

***0.017
Postoperative Voided Volume (cc) (Median 
[IQR])

285 (222-362) 290 (187-371) 249 (172-325) 0.437k

P 0.753w 0.037p 0.018p

Preoperative IPSS (Median [IQR]) 21 (17-25) 23.5 (19-29) 22.5 (18.7-25.2) 0.313k

Postoperative IPSS (Median [IQR]) 13 (8-15.5) 12 (7.5-17) 9.5 (7-16.2) 0.705k

P <0.001p <0.001p <0.001p

Prostate Volume (cc) (Median [IQR]) 45 (32-62) 55 (47-64) 70 (56-90) <0.001k

*0.548
**0.014

***<0.001

IPP (mm) (Median [IQR]) 4 (3.3-4.2) 7.2 (6.1-8.8) 15.9 (13-17.8) <0.001k

*<0.001
**<0.001
***<0.001

Preoperative PVR (cc) (Median [IQR]) 42 (28-92) 105 (43-191) 105 (78-170) 0.019k

*0.194
**0.999
***0.018

Amount of Tissue Resected (gr) (Median 
[IQR])

12 (6.5-17.5) 15 (11.5-21) 24 (20-30) <0.001k

*<0.295
**0.004

***<0.001

SD: Standard Deviation, IQR: Interquartile Range, DM: Diabetes Mellitus, HT: Hypertension, CAD: Coroner Arter Disease, COPD: 
Chronic Obstructive Pulmoner Disease, PSA: Prostate Specific Antigen, IPP: Intravesical Prostatic Protrusion, IPSS: International 
Prostate Symptom Score, Qmax: Maximal Urinary Flow Rate, Qavg: Average Urinary Flow Rate,PVR: Post-void Residual Volume k: 
Kruskal Wallis Analysis Of  Variance, c: Chi-square Test, f: Fisher’s exact test, w: Wilocoxon Test, p: Paired Samples Test
* Difference Between Group A and Group B 
** Difference Between Group B and Group C 
*** Difference Between Group A and Group C 
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Figure 2. Comprasion of Qmax changes between groups.

Figure 3. Comprasion of IPSS changes between groups.
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DISCUSSION
Various parameters, including uroflowmetry, patient age, 
preoperative IPSS, prostate volume, and IPP, have been used 
to determine surgical candidacy and predict surgical success 
in BPH (8). Foo et al. (9) reported that lower preoperative 
IPP measurements might rule out BPH. The role of IPP in 
BPH-related BOO, its predictive value for medical treatment 
response, its association with bladder stone formation, its 
link to overactive bladder, and its potential as a prognostic 
factor for prostate cancer have been investigated (10). 
However, there is no consensus regarding the effects of IPP 
on surgical outcomes. 

Several studies have reported a strong correlation between 
IPP and PV, supporting IPP as a non-invasive predictor of 
BOO and correlating IPP length with PSA levels (11). Our 
study found significantly higher PSA levels in Group C 
(p=0.019), particularly in comparison to Group A (p=0.014). 
The increased prostate volume in Group C may explain this 
finding. IPP contributes to LUTS and may lead to AUR due 
to high post-void residual (PVR) volume (12). However, 
Kadihasanoglu et al. (13) found no relationship between 
IPP length and AUR incidence. In our study, preoperative 
PVR differed significantly among groups (p=0.019), with 
significantly higher values in Group C than in Group A, 
although AUR incidence was not significantly different 
among groups. 

Our study has several limitations, including its retrospective 
design and limited sample size. Another limitation is the lack 
of urodynamic assessment for detrusor activity. Additionally, 
the six-month follow-up period prevents long-term outcome 
evaluation and assessment of TURP-related side effects 
(e.g., urgency, erectile dysfunction). However, compared to 
other studies, the use of MRI instead of ultrasound for IPP 
measurements provides a more accurate assessment. Due to 
this case, this study can be considered as unique.

CONCLUSION
IPP may be considered an important parameter in 
assessing BOO due to BPH and is associated with improved 
postoperative voiding function. Given the larger prostate 
volume and greater resected tissue mass in patients with 
longer IPP, preoperative IPP measurement should be 
considered in surgical planning. However, TURP effectively 

provides symptomatic improvement regardless of IPP length, 
making it a viable surgical option for all patients.
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Abstract
Objective: In order to evaluate the predictive role of novel hematologic markers in recurrence 
and progression among non-muscle invasive bladder cancer (NMIBC) patients undergoing 
intravesical BCG therapy.
Material and Methods: A total of 182 patients diagnosed with NMIBC and treated with 
transurethral resection of bladder tumor (TUR-BT) followed by BCG therapy were included. 
Patients were stratified into intermediate-, high- and very high-risk groups per the EAU 2024 
guidelines. Preoperative hematologic parameters were recorded. In addition, CLR, CAR, and 
IBI were calculated. Recurrence and progression were assessed through follow-up cystoscopies. 
ROC curve analysis was used to determine the predictive value of the biomarkers.
Results: Recurrence and progression occurred in 15% and 8% of patients, respectively. 
Multifocal tumors showed a notable association with recurrence (p = 0.006), and carcinoma 
in situ (CIS) predicted progression (p < 0.001). CAR (AUC = 0.695, p = 0.013) and CLR (AUC = 
0.660, p = 0.040) significantly predicted progression. IBI was a strong predictor in the very high-
risk group (AUC = 0.920, p < 0.001).
Conclusion: CLR, CAR, and IBI are promising markers for identifying patients at higher risk of 
progression during BCG therapy. IBI shows strong prognostic utility in very high-risk NMIBC 
patients. Further prospective, multicenter studies are needed for clinical validation.
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INTRODUCTION
Approximately 75% of bladder cancer cases are non-muscle 
invasive (NMIBC), and 25% are muscle-invasive (MIBC). 
NMIBC patients typically undergo transurethral resection 
followed by intravesical therapies with various therapeutic 
agents. The specific treatment being chosen based on the 
patient’s risk of progression (1). Accurate prediction of 
short- and long-term probabilities of disease recurrence 
and progression in NMIBC patients, post-transurethral 
resection is essential for guiding adjuvant treatment 
recommendations and organizing effective surveillance 
programs. Risk stratification has been widely employed to 
inform treatment strategies and estimate the likelihood of 
developing muscle-invasive bladder cancer (2). The European 
Organization for Research and Treatment of Cancer 
(EORTC) risk classification system consolidates six factors: 
previous recurrences, maximum tumor diameter, number 
of tumors, tumor stage, World Health Organization (WHO) 
1973 and 2004/2016 grading classifications, and presence of 
concomitant carcinoma in situ. Additionally, three clinical 
risk factors are considered: age greater than 70 years, presence 
of multiple papillary tumors, and tumor diameter exceeding 
3 cm (1-3).

The immune system, including both the inflammatory 
response and the tumor microenvironment, significantly 
influences the clinical course, biological features, and 
outcomes of bladder cancer (4). During an inflammatory 
response, various immune cells, including neutrophils, 
lymphocytes, monocytes, and platelets, undergo alterations 
alongside C-reactive protein (CRP) and albumin. Several of 
these inflammatory markers have demonstrated potential as 
valuable indicators for assessing cancer prognosis. Immune-
related biomarkers, including the monocyte/lymphocyte ratio 
(MLR), the pan-immune inflammation value (PIV), systemic 
inflammatory response index (SIRI), neutrophil/lymphocyte 
ratio (NLR), systemic immune inflammation index (SII) and 
platelet/lymphocyte ratio (PLR), have been studied to forecast 
the prognosis of bladder cancer patients (5-7).   

Current studies point out the prognostic significance of CRP 
to lymphocyte ratio (CLR), inflammatory burden index (IBI), 
and CRP to albumin ratio (CAR) in both non-metastatic 
and metastatic cancers. Elevated levels of these markers 
in colorectal and oral mucosal cancers have been linked to 

adverse cancer prognosis (8-10). To date, however, no studies 
or meta-analyses have investigated the association of CLR, 
CAR, and IBI with recurrence and progression in NMIBC. 
Our study endeavors to ascertain the correlation between 
CLR, CAR, and IBI and the risk of recurrence and progression 
in NMIBC patients undergoing Bacillus Calmette-Guérin 
(BCG) therapy.

MATERIAL AND METHODS 
Haydarpaşa Numune Training and Research Hospital 
Clinical Research Ethics Committee Date: 29.02.2024 Land 
No: HNEAH/KAEK-2024/KK/9 Study activities adhered to 
the principles outlined in the Declaration of Helsinki. All 
participating patients signed the informed consent in writing 
and agreed to the anonymous use of their data.

Patients were selected based on the inclusion criteria, 
which required a diagnosis of NMIBC confirmed by 
histopathological evaluation. Eligible patients had received at 
least one induction cycle of BCG therapy and had a minimum 
follow-up period of 12 months post-BCG therapy with 
documented recurrence and progression status. Adequate 
BCG therapy is when a patient has received at least five of 
six induction installations and at least one maintenance 
(two of three installations) in 6 months (11). Patients were 
also required to have available preoperative hematologic 
laboratory data, including CRP, albumin, and complete 
blood count parameters. Two hundred fifty patients with 
primary bladder cancer undergoing transurethral resection 
of bladder tumor (TUR-BT) at our tertiary referral uro-
oncology clinic between January 2015 and June 2023 were 
enrolled. Sixty-eight patients with a history of secondary 
malignancy (n=5), immune system failure (n=3), pathology 
results contraindicating BCG therapy (n=41), non-adherence 
to BCG follow-up protocols (n=14) or follow-up conducted at 
other centers (n=5) were excluded from the study. Following 
these exclusions, our study group comprised 182 patients.

Demographic information (age, sex, comorbidities, smoking 
status) and clinical parameters were collected. Pre- and 
postoperative biochemical markers, including CRP (mg/L), 
albumin (g/L), and complete blood count values (monocyte 
count, lymphocyte count, platelet count, neutrophil 
count) (10⁹/L), were recorded within a two-week window 
surrounding surgery. The following calculated indices were 
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derived from the collected data: neutrophil/lymphocyte 
as NLR, CRP x NLR as IBI, CRP/albumin as CAR, CRP/
lymphocyte as CLR, monocyte × neutrophil × platelet) /
lymphocyte as PIV, monocyte/lymphocyte as MLR, platelet/
lymphocyte as PLR, monocyte x NLR as SIRI, platelet x NLR 
as SII. 

The date of TUR-BT surgery, postoperative pathology 
results, T stage, low-grade/high-grade (LG/HG) grade, and 
presence of carcinoma in situ (CIS) were retrieved from the 
hospital database. Patients were risk-stratified into three 
groups (intermediate, high, very high) based on the updated 
prognostic risk group for NMIBC according to the European 
Association of Urology (EAU) 2024 guidelines. Follow-up 
cystoscopies were performed at intervals determined by each 
patient’s risk category in accordance with the surveillance 
schedule outlined in the follow-up section of the EAU 
guidelines for NMIBC. Tumor recurrence or progression 
observed during these evaluations was duly recorded.

Disease-free survival time, progression time (if applicable), 
and progression-free survival time were calculated in months. 
Patients were followed for a maximum of 114 months and a 
minimum of 12 months.

The association between the presence of postoperative 
recurrence and/or progression and the above-mentioned 
hematologic inflammatory variables was evaluated. The 
relationships between these variables and the outcomes of 
interest were examined to assess their prognostic significance.

Statistical analysis was carried out using IBM SPSS version 
25 (IBM Corp, Armonk, NY, USA). Continuous variables 
were presented as medians with interquartile ranges (IQR), 
where appropriate. Categorical variables were expressed as 
frequencies and percentages. Comparisons between groups 
were performed using the chi-square test for categorical 
variables and the Mann-Whitney U test for continuous 
variables, based on normality distribution (assessed by the 
Shapiro-Wilk test). The predictive performance for recurrence 
and progression was evaluated using ROC curve analysis, and 
the optimal cut-off values were determined using the Youden 
Index. Statistical significance was set at p < 0.05.

RESULTS
In our study, 63% of patients were younger than 70 years 
old, and 87% were male. Smoking prevalence was 79%. 
Additionally, 33% of patients had diabetes, 45% had 
hypertension, and 9% had chronic obstructive pulmonary 
disease (COPD). CIS was observed in 15% of cases. Single 
tumor lesions were present in 59% of patients, while 41% had 
two or more lesions. Tumor size was ≥3 cm in 62% of patients. 
Risk categorization revealed that 27% had intermediate risk, 
59% had high risk, and 14% had very high risk. Recurrence 
and progression rates were 15% and 8%, respectively. Detailed 
demographic and clinical characteristics are presented in 
Table 1.

The median follow-up duration was 52.2 ± 27 months (range: 
12–114 months). Evaluation of recurrence and progression 
according to age, tumor size, tumor multiplicity, and presence 
of CIS revealed that age group, tumor size, and CIS were 
not significantly associated with recurrence (p = 0.133, p = 
0.268, and p = 0.929, respectively). However, a statistically 
significant association was observed between recurrence and 
tumor multiplicity (p = 0.006). Recurrence was notably more 
frequent in patients with multifocal lesions (24.3%) than in 
those with unifocal disease (9.3%) (Table 2).

In the analysis of progression, only the presence of CIS 
demonstrated a significant association (p < 0.001) with 
progression observed in 25.9% of patients with CIS, compared 
to 5.2% in those without. Age group, tumor size, and number 
of lesions were not significantly associated with progression 
(p = 0.058, p = 0.703 and p = 0.957, respectively) (Table 2).

When stratified by EAU 2022 risk groups, recurrence rates 
were 8.2%, 18.5%, and 16% in intermediate-, high- and 
very high-risk groups, respectively. This difference was not 
statistically significant (p = 0.248). However, a significant 
difference in progression was noted among risk groups (p = 
0.029), with progression rates of 2% in the intermediate-risk 
group, 8.3% in the high-risk group, and 20% in the very high-
risk group, as demonstrated in Table 2.

Hematologic markers were assessed in relation to recurrence 
and progression. No statistically significant associations 
were found between any of the tested indices (CAR, CLR, 
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IBI, SIRI, SII, PIV, NLR, MLR, and PLR) and recurrence 
(p > 0.05 for all). However, CAR (p = 0.013) and CLR (p = 
0.040) were significantly associated with progression in the 
overall cohort (Table 3). ROC analysis confirmed that CAR 
provided superior predictive accuracy compared to CLR, 
with an AUC of 0.695 versus 0.660. The cut-off value for CAR 
was determined to be 0.56 (sensitivity = 63.5%, specificity = 
66.7%, p = 0.013). In comparison, CLR had a cut-off of 1.26 
(sensitivity = 59.9%, specificity = 60%, p = 0.040), as presented 
in Table 4 and illustrated in Figure 1-A.

Among patients in the very high-risk group, CLR (p = 
0.025) and IBI (p = 0.004) were significantly associated with 
progression (Table 3). ROC curve analysis demonstrated the 
superior discriminative performance of IBI with an AUC of 
0.920, a cut-off value of 9.56, and sensitivity and specificity, 
both at 80% (p <0.001). CLR yielded an AUC of 0.830, with a 
cut-off of 1.57, sensitivity and specificity of 80%, and a p-value 
of 0.032 (Table 4, Figure 1-B).

 Table I. Patient Demographics and Clinical Characteristics

Variables n (%)

Age Group
Age ≤ 70 114 (63)

Age > 70 68 (37)

Sex
Female 24 (13)

Male 158 (87)

Smoking
None 38 (21)

Yes 144 (79)

DM
None 122 (67)

Yes 60 (33)

HT
None 100 (55)

Yes 82 (45)

COPD
None 166 (91)

Yes 16 (9)

CIS
None 155 (85)

Yes 27 (15)

Tumoral lesion
Solitary 108 (59)

Multifocal 74 (41)

Tumor size
< 3 cm 69 (38)

≥ 3 cm 113 (62)

Risk categories

Intermediate Risk 49 (27)

High Risk 108 (59)

Very High Risk 25 (14)

Recurrence
None 154 (85)

Yes 28 (15)

Progression
None 167 (92)

Yes 15 (8)

DM: Diabetes mellitus; HT: Hypertension; COPD: Chronic obstructive pulmonary disease; CIS: Carcinoma in situ
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Table 2. EAU 2022 Statistical Evaluation of Risk Factors of NMIBC and Presence of CIS in Terms of Recurrence and 
Progression

Risk Factor Recurrence No Recurrence p* Progression No Progression p*

Age
≤ 70 14 (%12.3) 100 (%87.7)

0.133
6 (%5.3) 108 (%94.7)

0.058
> 70 14 (%20.6) 54 (%79.4) 9 (%13.2) 59 (%86.8)

Tumoral 
lesion

Solitary 10 (%9.3) 98 (%90.7)
0.006

9 (%8.3) 99 (%91.7)
0.957

Multifocal 18 (%24.3) 56 (%75.7) 6 (%8.1) 68 (%91.9)

Tumor Size
< 3 cm 8 (%11.6) 61 (%88.4)

0.268
5 (%7.2) 64 (%92.8)

0.703
≥ 3cm 20 (%17.7) 93 (%82.3) 10 (%8.8) 103 (%91.2)

CIS
None 24 (%15.5) 131 (%84.5)

0.929
8 (%5.2) 147 (%94.8)

<0.001
Yes 4 (%14.8) 23 (%85.2) 7 (%25.9) 20 (%74.1)

Risk Groups

Intermediate 
Risk

4 (%8.2) 45 (%91.8)

0.248

1 (%2) 48 (%98)

0.029High Risk 20 (%18.5) 88 (%81.5) 9 (%8.3) 99 (%91.7)

Very High Risk 4 (%16) 21 (%84) 5 (%20) 20 (%80)

*: Chi-square, CIS: Carcinoma in situ

Table 3. Analysis of Hematologic Parameters and Statistical Evaluation in Terms of Recurrence and Progression

Overall Group Very High-Risk Group High- and Very High-Risk Group

Mean (IQR) p* p** Mean (IQR) p* p** Mean (IQR) p* p**

CAR 0.89 (0.43-0.96) 0.529 ª 0.013 ª 1.18 (0.44-1.13) 0.138 ª 0.077 ª 0.92 (0.43-0.97) 0.372 ª 0.017 ª

CLR 1.67 (1.06-1.62) 0.205 ª 0.040 ª 2.07 (0.86-2.48) 0.088 ª 0.025 ª 1.73 (0.71-1.74) 0.224 ª 0.092 ª

IBI 9.01 (3.16-8.66) 0.950 ª 0.088 ª 11.32 (3.32-10.59) 0.630 ª 0.004 ª 9.28 (3.17-9.17) 0.872 ª 0.036 ª

SIRI 1.39 (0.72-1.58) 0.246 ª 0.114 ª 1.75 (0.69-1.93) 0.683 ª 0.185 ª 1.39 (0.73-1.65) 0.348 ª 0.225 ª

SII 590.62 (342.46-739.05) 0.801 ª 0.139 ª 759.47 (366.41-964.21) 0.999 ª 0.541 ª 606.27 (355.85-762.28) 0.888 ª 0.294 ª

PIV 360.06 (161.08-374.52) 0.530 ª 0.157 ª 523.36 (174.70-526.80) 0.882 ª 0.497 ª 363.03 (173.79-387.29) 0.972 ª 0.199 ª

NLR 2.36 (1.54-2.80) 0.450 ª 0.248 ª 2.83 (1.39-3.74) 0.795 ª 0.197 ª 2.41 (1.56-2.85) 0.431 ª 0.562 ª

MLR 0.24 (0.16-0.28) 0.977 ª 0.147 ª 0.27 (0.19-0.34) 0.710 ª 0.276 ª 0.24 (0.17-0.28) 0.812 ª 0.297 ª

PLR 114.61 (83.79-137-32) 0.215 ª 0.409 ª 134.64 (93.13-156.80) 0.154 ª 0.541 ª 115.58 (86.71-141.19) 0.361 ª 0.676 ª

*: Statistical analysis by recurrence, **: Statistical analysis by progression, ª: Mann-Whitney U Test. IQR: Interquartile range. CAR: Crp 
albumin ratio, IBI: Inflammation burden index, SIRI: Systemic inflammatory response index, SII: Systemic immune-inflammation index, 
PIV: Pan immune inflammation value, NLR: Neutrophil lymphocyte ratio, MLR: Monocyte lymphocyte ratio, PLR: Platelet lymphocyte 
ratio, CLR: Crp lymphocyte ratio
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In the combined high- and very high-risk cohort, both CAR 
(p = 0.017) and IBI (p = 0.036) were significantly associated 
with progression (Table 3). ROC analysis showed comparable 
predictive value for both parameters. CAR had an AUC of 
0.696, a cut-off of 0.56, a sensitivity of 63.9%, and a specificity 
of 64.3% (p = 0.003). IBI demonstrated an AUC of 0.672, with 
a cut-off of 6.66, sensitivity of 63.9%, specificity of 64.3%, and 
a p-value of 0.021 (Table 4, Figure 1-C).

DISCUSSION
This study investigated the prognostic value of novel 
hematologic indices—CAR, CLR, and IBI—in predicting 
recurrence and progression in NMIBC patients undergoing 
BCG therapy. Among these, CAR and CLR emerged as 
relevant predictors of progression across the entire cohort, 
while IBI emerged as a particularly strong predictor in the 
very high-risk group.

Table 4. ROC Analysis Results for Predicting Progression

AUC (95%) Cut-Off p Sensitivity (%) Specificity (%)
Overall Group

CAR 0.695(0.572-0.817) 0.56 0.013 63.5 66.7
CLR 0.660(0.508-0.812) 1.26 0.040 59.9 60

Very High-Risk Group
IBI 0.920(0.802-1.000) 9.56 <0.001 80 80

CLR 0.830(0.529-1.000) 1.57 0.032 80 80
High- and Very High-Risk Group

IBI 0.672(0.526-0.817) 6.66 0.021 63.9 64.3
CAR 0.696(0.566-0.825) 0.56 0.003 63.9 64.3

AUC: Area under curve; CAR: Crp albumin ratio; CLR: Crp lymphocyte ratio; IBI: inflammation burden index. 

Figure 1. ROC Curve Analysis of Inflammatory Markers for Predicting Progression (A) CAR and CLR in the overall cohort 
(AUC: CAR = 0.695; CLR = 0.660). (B) IBI and CLR in the very high-risk subgroup (AUC: IBI = 0.920; CLR = 0.830). (C) IBI 
and CAR in the combined high- and very high-risk cohort (AUC: IBI = 0.672; CAR = 0.696). Dashed diagonal line represents 
the reference (AUC = 0.5).
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While evaluating patient- and tumor-related factors as 
predictors of recurrence, the presence of a multifocal tumor 
was notably linked with increased recurrence risk (p = 0.006). 
At the same time, no statistically significant differences were 
observed for advanced age, increased tumor size, or CIS (p 
= 0.133, p = 0.268, p = 0.929, respectively). In predicting 
progression, as demonstrated by Daher et al. in 2010, the 
presence of CIS was a significant predictor (p = 0.000). In 
contrast, advanced age, multifocality, and increased tumor 
size did not demonstrate meaningful associations (p = 0.058, 
p = 0.957, p = 0.703, respectively) (12). As noted by Sylvester et 
al., when defining the current risk classification, progression 
rates in the very high-risk patient group were observed to 
increase from 12% to 40-44% in 5-year follow-up compared 
to the high-risk group in the previous classification (2). In our 
study, progression rates were 2% in the medium-risk group, 
8.3% in the high-risk group, and 20% in the very high-risk 
group, demonstrating a significant difference (p=0,029).

Our findings align partially with prior literature evaluating 
systemic inflammatory markers in bladder cancer. While 
indices such as NLR, SII, and PLR have been linked to 
recurrence or progression in earlier studies (5, 13, 14), 
these associations were not observed in our cohort. This 
discrepancy may reflect differences in study population 
characteristics, BCG regimen consistency, or inflammatory 
marker thresholds. Notably, Deng-Xiong et al. identified SII 
as a predictor during BCG induction, whereas we found no 
significant role for SII in any subgroup (13). Similarly, Kun Ye 
et al. highlighted SIRI as a predictive factor that did not reach 
significance in our analysis (7).

The most compelling result of our study was the high predictive 
accuracy of IBI in very high-risk patients (AUC: 0.920). As 
a composite index reflecting CRP and NLR, IBI appears to 
reflect the systemic inflammatory burden more effectively 
than individual components (9). To our knowledge, this is 
the first study to assess IBI in the context of intravesical BCG 
therapy for NMIBC. Its predictive power in high-risk settings 
suggests potential utility in refining patient stratification 
beyond current risk models.

The role of CLR, a ratio combining CRP and lymphocyte 
count, has been validated in various malignancies, including 
colorectal and gastric cancer (15-17). In our study, CLR was 

significantly elevated among patients with disease progression, 
particularly in the very high-risk group. These findings echo 
previous reports linking CLR to tumor aggressiveness and 
immune evasion (18).

CAR also demonstrated prognostic value for progression, 
consistent with studies in pancreatic and muscle-invasive 
bladder cancer (19, 20). However, its lack of association 
with recurrence underscores that distinct inflammatory 
profiles may underpin early recurrence versus invasive 
transformation.

To the best of our knowledge, this is the first study to 
comprehensively evaluate IBI, CLR, and CAR in the context 
of intravesical BCG therapy among NMIBC patients stratified 
according to the updated 2024 EAU risk groups. While prior 
studies have assessed inflammatory markers such as NLR, 
SII, and PLR (5, 13, 14), the application of IBI—a composite 
index integrating CRP and NLR—in very high-risk NMIBC 
patients has not been previously reported. This novel 
approach provides a low-cost, accessible prognostic tool that 
may complement traditional risk classification systems and 
improve individualized follow-up strategies.

Importantly, none of the markers evaluated in our study were 
predictive of recurrence, including the more widely used 
indices such as NLR and PLR (21). This observation aligns 
with previous evidence suggesting that recurrence may be 
influenced more by tumor biology or localized immunologic 
factors in the bladder microenvironment rather than systemic 
inflammation (22).

Our study has several limitations. Its retrospective 
design and single-center setting limit generalizability. In 
addition, despite an adequate overall sample size, subgroup 
analyses—particularly for the very high-risk group—may be 
underpowered. Nonetheless, the consistent association of IBI 
and CLR with progression highlights the potential of these 
markers in supplementing current risk stratification models.

In clinical practice, integrating such low-cost, readily 
accessible biomarkers could aid in tailoring surveillance 
intensity and therapeutic strategies, especially in patients 
at heightened risk of progression. Prospective multicenter 
validation is warranted to confirm these findings and to 
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explore their role in guiding treatment decision-making.

CONCLUSION
Accurate estimation of bladder cancer prognosis is essential 
for guiding treatment decisions and improving patient 
outcomes.  Preoperative inflammatory markers offer a cost-
effective and non-personalized approach to prognostication. 
This study provides valuable insights that may inform future 
prospective, multicenter studies with larger patient groups, 
contributing to a more comprehensive understanding of 
prognostic markers in non-muscle invasive bladder cancer.
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Abstract
One of the long-term complications of urinary diversion, urolithiasis, is influenced by factors 
such as bacterial colonization, urinary stasis, mucus, and anatomical abnormalities. Stones 
are typically observed in the upper urinary tract, and they are rarely seen in the ileal conduit. 
Although endoscopic surgery can be used for the treatment of stones in the ileal conduit, it is 
predominantly treated with open surgery. We report a 28-year-old male patient with 282 urinary 
stones, the largest of which measures 8 cm, found in the ileal conduit. The case is evaluated in 
terms of treatment and surgical approaches.
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INTRODUCTION
Urinary diversion, which is frequently preferred by surgeons 
today to ensure urine output following radical cystectomy, 
was first described by Bricker in 1950. (1) Urolithiasis, one of 
the late complications of urinary diversion, occurs in 3-43% 
of patients with urinary diversion, and its etiology is typically 
associated with factors such as anatomical abnormalities, 
urinary stasis, bacterial colonization, and mucus. (2) Due 
to anatomical differences in these patients and factors such 
as intra-abdominal adhesions, although endoscopic surgery 
can be used to manage stones, open surgery is generally 
preferred (3). 

Our case is a rare patient with Bricker urinary diversion who 
has 282 urinary stones, the largest of which is 8 cm.

CASE REPORT
A 28-year-old male patient underwent cystectomy and 
Bricker urinary diversion 15 years ago due to vesical 
exstrophy. The patient has a history of recurrent urinary 
tract infections (Proteus and Escherichia coli) over the last 
10 years, with repeated antibiotic use. He presented with 
right upper quadrant pain, a firm mass on the right side, and 
continuous mucus discharge from the urostomy.
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On physical examination, multiple incision scar marks were 
noted on the abdomen, and a naturally observed ostomy 
was found in the right lower quadrant. The patient’s renal 
function (creatinine: 1.36 mg/dL, urea: 29 mg/dL) and 
urinalysis (nitrite negative, leukocytes negative, pH 6.5, 
culture-negative) were within normal limits. Computed 
tomography revealed a hypoplastic left kidney (80 mm), a 
normal right kidney, and no stones or dilation in the upper 
urinary system. The patient had a Bricker urinary diversion 
extending to the right lower quadrant, with multiple stones, 
the largest measuring 8 cm (Figure 1a,b,c). Multiple stones 
were observed on the plain radiograph (Figure 1d).

The patient underwent laparotomy through a right 
paramedian incision. The stones were completely removed 
by opening from the anti-mesenteric side while preserving 
the ileal conduit and ureteral anastomosis (Figure 2). The 
ileal conduit was closed with two layers. 

Postoperative computed tomography images were obtained 
(Figure 3). The patient had the drain removed on the third 
postoperative day and was discharged on the ninth day.

At the one-year follow-up, no recurrence was observed in the 
patient. No changes in renal function were detected. Urinary 
tract infection prophylaxis was administered. The stones’ 
analysis was not done. 

Figure 1.a. Axial computed tomography at the level of L1, b: Axial computed tomography at the level of L3, c: Coronal 
computed tomography, d: Plain urinary system radiograph
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DISCUSSION
Radical cystectomy and urinary diversion are the main 
treatment modalities for muscle-invasive bladder cancer. 
Ileal conduit, a type of urinary diversion, is associated with 
early postoperative complications such as urinary infections, 
urinary or fecal leaks from the anastomosis, wound 
infections, and ileus. Urolithiasis within the ileal conduit is 
one of the late complications and is typically observed in the 
upper urinary system, though it is rarely seen within the ileal 
conduit itself (3,4,5).  Risk factors for stone formation in the 
ileal conduit include bacterial colonization, mucus secreted 
by the ileum into the urine, metabolic reactions, and stapler-
related issues secondary to surgery. Additionally, urinary 
stasis, which arises due to anatomical differences depending 
on the type of urinary diversion, is a factor that influences 
the frequency of urinary stones (2).

In patients with urinary diversion, bacteriuria is observed in 
a range of 14-96%, with the majority being asymptomatic. 
These bacteria typically possess urease enzymes, and the 
breakdown of urea leads to the production of ammonia, which 
increases the urine pH and contributes to the formation of 
magnesium phosphate stones (2). The prevention of urostomy 
stoma stenosis contributes to reducing bacterial colonization 

by ensuring the complete drainage of urine from the ileal 
conduit. In patients with infection-related stone formation, 
prophylactic antibiotic use is recommended (2,5).

Another cause is hyperoxaluria, which develops due to the 
length of the ileal segment. The length of the ileal segment 
should be 15-20 cm; if it is longer, the patient’s ability to 
absorb bile acids and fatty acids decreases. In this case, 
bile and fatty acids cannot be absorbed and combined with 
calcium, which would normally bind with oxalate. As a 
result, ionized oxalate remains in the intestines, leading to 
the development of hyperoxaluria (2).

In patients with urinary diversion, various endoscopic 
and open surgical methods are applied depending on the 
anatomical location of the stone. The surgical approach for 
stones in the upper urinary system is managed in the same 
way as in normal patients. However, for ileal conduit stones, 
endoscopic surgery is not preferred due to a 50% recurrence 
rate and anatomical differences (6).

Despite the fact that postrenal failure due to ileal stones has 
been reported in the literature, in our patient, renal function 
was only partially affected, and no changes were observed 

Figure 2. 282 stones removed from the ileal conduit. Figure 3. Postoperative computed tomography images
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during follow-up after surgery (7). While cases involving 
ileal conduit stones have been reported in the literature, the 
removal of such a large number of stones is rare, making this 
case a significant contribution to the literature.

In all patients with urolithiasis, high oral fluid intake, and 
dietary modifications, such as reducing animal protein 
consumption, are advised. Additionally, it is essential to 
identify the underlying etiological factors contributing 
to stone formation and implement appropriate treatment 
strategies (2,5).

CONCLUSION
Ileal conduit stones are rare complications following 
cystectomy. In patients with a history of radical cystectomy, 
urolithiasis should be considered in the presence of recurrent 
urinary tract infections and persistent mucus in the urine. 
The definitive treatment for urolithiasis is surgery, with open 
surgery being preferred over endoscopic surgery in most 
cases. The use of prophylactic antibiotics in these patients is 
of great importance.
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Abstract
Squamous cell papilloma of the bladder is an exceedingly rare benign lesion. It is often identified 
incidentally during imaging studies performed for unrelated reasons and may mimic urothelial 
carcinoma of the bladder. The definitive diagnosis of this lesion, which can present with varying 
clinical symptoms, is established through pathological examination. Here, we report a case of 
squamous cell papilloma in a 56-year-old asymptomatic male patient. The patient underwent 
cystoscopy after a suspicious lesion was observed on full-abdominal CT imaging, raising 
concern for a bladder tumor. During cystoscopy, transurethral resection was performed on 
calcified exophytic lesions observed in the bladder, achieving complete resection of all lesions. 
Histopathological analysis revealed the lesion to be a squamous cell papilloma, and the patient 
was placed under follow-up. The etiology and clinical significance of these lesions, which are 
rarely reported in the literature, remain unclear. In this article, we summarize the case of 
squamous cell papilloma of the bladder while reviewing the relevant literature. We believe that 
this report contributes to the literature by emphasizing the importance of accurate pathological 
evaluation for urologists and preventing overly aggressive treatments for patients. 

Keywords: papilloma, squamous, bladder

Submitted: 2025-01-30
Accepted: 2025-04-08

Corresponding Author;
Görkem Akça, MD
Address: Recep Tayyip Erdoğan 
University Training and Research 
Hospital, Department of Urology, 
Rize, Türkiye
E-mail: gakca7@hotmail.com

ORCID

G.A. 0000-0002-7019-4264
H.U. 0000-0002-5189-3166
H.G. 0000-0002-9122-379X
E.D. 0000-0001-7739-4253
S.Y. 0000-0002-9843-9008
E.O. 0000-0003-1422-7137

This work is licensed under a Creative Commons Attribution 4.0 (CC-BY) International License.

Cite; Akca G, Uzun H, Gucer H, Dil E, Yazar S, Orman E. A Rare Case of Bladder Tumor: Squamous Cell Papilloma. New J Urol. 2025;20(2):117-120. doi: 
https://doi.org/10.33719/nju1630050

© Copyright remains with the authors.

INTRODUCTION
Bladder lesions are frequently observed, particularly in older 
individuals. The urothelial lining of the bladder typically 
gives rise to lesions of urothelial origin, the majority of 
which are malignant urothelial tumors. Benign lesions are 
less common, accounting for less than 1% of all bladder 
tumors (1). Among benign tumors, urothelial papilloma and 
inverted papilloma are the most commonly encountered.

Squamous lesions of the bladder are even rarer. Squamous cell 
carcinoma represents approximately 3–5% of all malignant 
bladder tumors (2). However, benign, non-invasive squamous 
lesions, such as squamous cell papilloma, are exceedingly 
rare, with only a limited number of cases reported in the 
literature (3). These tumors are characterized endoscopically 
by a calcified mass-like appearance and microscopically 
by benign proliferative lesions composed of papillary cores 
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lined with squamous epithelium, devoid of cellular atypia 
or dysplasia (4). Other rare benign squamous lesions of the 
bladder include keratinized squamous metaplasia, verrucous 
squamous hyperplasia, and condyloma acuminatum.

In this report, we present a case of squamous cell papilloma 
of the bladder, diagnosed following cystoscopy and 
transurethral resection performed for a suspected bladder 
tumor.

CASE PRESENTATION
A 56-year-old male patient was referred to the urology 
outpatient clinic after abdominal computed tomography (CT) 
performed in the emergency department revealed atrophy in 
the right kidney. The patient had no active urinary complaints. 
His medical history was unremarkable except for a previous 
open cystolithotomy. There were no identifiable risk factors 
for urothelial cell carcinoma, including no smoking history 
or occupational exposures to urothelial carcinogens. There 
was no history of cancer in his family. Physical examination 
findings were unremarkable. Laboratory tests showed serum 
creatinine: 1.27 mg/dL, eGFR: 58 mL/min/1.73m², glucose: 
81 mg/dL, hemoglobin: 13.8 g/dL, PSA: 0.67 ng/mL, and 
CRP: 1.32 mg/dL. Urinalysis revealed microscopic hematuria 
without increased inflammatory cells, and urine culture was 
negative. Abdominal CT imaging revealed minimal atrophy 
and a millimetric calculus in the mid-portion of the right 
kidney, as well as suspicious calcified lesions with wall 
thickening in the anterior bladder wall (Figure 1).
       
Diagnostic cystoscopy revealed widespread, slightly 
exophytic, white plaque-like lesions with calcifications on 
the anterior and posterior bladder wall mucosa (Figure 2). 
These lesions were considered highly suspicious for urothelial 
carcinoma. Transurethral resection (TUR) was performed 
under spinal anesthesia, and all lesions were completely 
resected. The postoperative course was uneventful, and the 
patient was discharged on postoperative 
                  
Histopathological examination revealed dense keratin 
lamellae, some with calcifications, along with papillary 
structures lined with squamous epithelium, some of which 
were free-floating. In contrast, others were connected to the 
lamina propria and muscle layer (Figure 3). Mild chronic 
inflammation and congestion were also seen in the stroma. 

No mitotic figures, koilocytosis, dysplasia, or stromal 
invasion were observed. Immunohistochemical analysis 
showed squamous epithelial cells positive for p63, focally 
positive for p16, and displaying a wild-type staining pattern 
for p53. Ki-67 expression was localized to the basal layer 
with increased levels. These findings were consistent with 
squamous cell papilloma. 

There was no mitosis, koilocytosis, or dysplasia in the 
epithelium with a distinct granular layer. No stromal 
invasion was seen.

No additional treatment was considered, and the patient 
was followed up. The patient’s last follow-up was 6 months 
after resection, and there were no urinary symptoms and 
no evidence of recurrence of the lesion on CT urography 
imaging.        
       
DISCUSSION
The majority of bladder lesions originate from the urothelium. 
Squamous cell lesions are rare and can be either benign or 
malignant (1). Malignant squamous lesions of the bladder 
include squamous cell carcinoma, squamous differentiation 
in urothelial carcinoma, and in situ squamous cell carcinoma 
(5). Benign squamous lesions include keratinized squamous 
metaplasia, squamous cell papilloma, verrucous squamous 
hyperplasia, and condyloma acuminatum.

Squamous cell papilloma localized in the bladder is extremely 
rare. A review of the literature reveals only three case reports 
published to date (5,6,7). In a study by Guo et al. (2006), 29 
cases of non-invasive squamous lesions of the bladder were 
examined, five of which were identified as squamous cell 
papillomas (3). A case of a 74-year-old patient presenting 
with hematuria and LUTS in 2013 is presented (5). In a case 
report published in 2022, a case of squamous papilloma 
accompanied by a bladder stone was treated with TURB (7). 
The case reported in 2020 involved a 76-year-old woman (6). 
Sengupta et al. (2021) also reported a case of squamous cell 
papilloma localized in the urethra (4).

In clinical practice, these lesions can present with atypical 
symptoms such as hematuria, lower urinary tract symptoms, 
or suprapubic pain, but they may also be incidentally 
discovered. Due to its rarity, the etiology of squamous cell 
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papilloma remains unclear. Risk factors include smoking, 
exposure to aromatic amines, and a history of bladder 
stones, as observed in our case (4). In the study conducted 
by Cheng et al. in 2000, no relationship was found between 
squamous papilloma and HPV infection (8). However, the 
relationship between oral squamous papilloma and HPV has 
been demonstrated in some studies (9). 

The differential diagnosis should exclude other benign 
and malignant lesions of the bladder, primarily urothelial 
carcinoma. On cystoscopy, squamous cell papilloma 
typically appears as a calcified mass, which is often 
indistinguishable from urothelial carcinoma. Diagnosis 
is established through accurate pathological evaluation 
of tissue obtained via excisional biopsy or transurethral 
resection. Histologically, squamous cells are characterized 
by parallel alignment to the surface, abundant eosinophilic 
cytoplasm, and a spindle-shaped morphology, whereas 
urothelial cells typically exhibit moderate clear or basophilic 
cytoplasm and a perpendicular alignment to the surface. 
Squamous cell papilloma is described as a papillary, 
exophytic, non-invasive lesion with extensive keratinization 
on the surface. Immunohistochemically, p63 positivity and 
focal p16 positivity are significant for diagnosing squamous 
papilloma. 

Squamous papilloma should be differentially diagnosed with 
keratinizing squamous metaplasia, which is considered an 
important risk factor for invasive carcinoma. Keratinizing 
squamous metaplasia, clinically known as leukoplakia, is a 
pathologic response to chronic inflammatory stimulation 
such as from infection, indwelling catheters, stones, and 
parasite eggs. Marked hyperkeratosis, parakeratosis, and 
elongation of the rete pegs were present in verrucous 
squamous hyperplasia. The condyloma would be larger than 
the papilloma, would have a broader base, and would appear 
pink-to-red as a result of less keratinization. HPV infection 
should be ruled out by the absence of morphological 
koilocytic features or through molecular methods (8). In 
cases of nuclear atypia, mitotic activity, or irregular cell 
clusters within the stroma suggestive of invasion, malignant 
tumors must be considered.

Due to its rarity and limited data in the literature, the clinical 
significance of squamous cell papilloma remains unclear. 

It is considered a benign lesion, and recurrence is believed 
to be rare following surgical excision (3). In the study 
conducted by Guo et al., 5 cases of squamous papilloma were 
identified and followed up for 21 months, with recurrence 
observed in only one case (3). In the case reported by Takei 
et al., recurrence was observed in the third month, but no 
recurrence was noted in the following 2.5 years (6). In the 
case reported by Miliaras et al., no recurrence was observed 
after 6 months of follow-up, while the follow-up duration in 
the case reported by Mohamed et al. was not specified (5,7). 
In the case of urethral squamous papilloma, no recurrence 
was observed after 9 months of follow-up (4). The paucity 
of reported cases and the short follow-up periods makes it 
challenging to establish follow-up recommendations.

In conclusion, squamous cell papilloma of the bladder is 
a rare benign lesion with characteristic microscopic and 
immunohistochemical features that mimic malignant 
bladder tumors endoscopically. Its etiology and clinical 
significance remain uncertain. This case emphasizes the 
importance of accurate pathological evaluation for urologists 
and underscores the need to avoid overly aggressive 
treatments for patients.
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• Figures and Tables Legend
• References

Review Articles 
Review articles should provide a comprehensive overview 

of the current state of knowledge on a topic in clinical practice, 
and should include discussions and evaluations of relevant 
research. The subheadings of the review articles can be planned 
by the authors. Review articles are scientific analyses of recent 
developments on a specific topic as reported in the literature. 
No new information is described, and no opinions or personal 
experiences are expressed. 

. Title 
• Abstract (unstructured)
• Keywords (both Turkish and English)
• Main text
• Conclusion
• Figures and Tables Legend
• References

Case Reports
New, interesting and rare cases can be reported. They 

should be unique, describing a great diagnostic or therapeutic 
challenge and providing a learning point for the readers. Cases 
with clinical significance or implications will be given priority.
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• Title 
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• Keywords (
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• Case Presentation
• Discussion and Conclusion
• Figures and Tables Legend
• References

Letters to the Editor
A “Letter to the Editor” is a type of manuscript that discusses 

important or overlooked aspects of a previously published 
article. This type of manuscript may also present articles on 
subjects within the scope of the journal that are of interest to 
readers, particularly educational cases. Readers can also use 
the “Letter to the Editor” format to share their comments on 

published manuscripts. The text of a “Letter to the Editor” 
should be unstructured and should not include an abstract, 
keywords, tables, figures, images, or other media.

Letters to Editor should include subheadings below;
• Title 
• Keywords
• Main text
• Figures and Table Legend
• References

Article Structure  
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submissions. 
The title page should include:
1. The full title of the manuscript as well as a short title 

(running head) of ≤50 characters
2. Name(s), affiliations, highest academic degree(s), and 

ORCID IDs of the author(s),
3. Name, address, telephone (including the mobile phone 

number), and email address of the corresponding author
4. If the author(s) is a member of the journal’s Editorial 

Board, this should be specified in the title page
5. If the content of the paper has been presented before, 

and if the summary has been published, the time and place of 
the conference should be denoted on this page.

6. If any grants or other financial support has been given 
by any institutions or firms for the study, information must be 
provided by the authors

7. Acknowledgment of the individuals who contributed 
to the preparation of the manuscript but who do not fulfill the 
authorship criteria should be included

Abstract 
Original articles should have a structured English 

(Objective, Methods, Results, Conclusion).  Review articles and 
case reports should have an unstructured abstract. Articles and 
abstracts should be written in accordance with the word limits 
specified in the table. References, tables and citations should not 
be used in an abstract. 
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Each submission must be accompanied by a minimum of 
three to a maximum of six keywords for subject indexing at 
the end of the abstract. The keywords should be listed in full 
without abbreviations. The keywords should be selected from 
the National Library of Medicine, Medical Subject Headings 
database (https://www.nlm.nih.gov/mesh/MBrowser.html).

Limitations for each manuscript type;
Type of 
Article

Abstract word 
limit 

Word 
limit

References 
limit

Table 
limit 

Figure 
limit

Original 
Article 

250 
(Structured)

3000 30 6 5

Review 
Article

250 
(Unstructured)

4000 50 6 5

Case 
Reports

250 
(Unstructured)

2000 10 1 3

Letter 
to the 
Editor 

No abstract 1000 5 1 1

Figures and Tables
Figures, graphics, and photographs should be submitted as 

separate files (in JPEG format) through the submission system. 
The files should not be embedded in a Word file of the main 
document. When there are figure subunits, the subunits should 
not be merged to form a single image. Each subunit should be 
submitted separately through the submission system. 

Images should be numbered by Arabic numbers to indicate 
figure subunits. 

Thick and thin arrows, arrowheads, stars, asterisks, and 
similar marks can be used on the images to support figure 
legends.  The minimum resolution of each submitted figure 
should be 300 DPI. Figures or illustrations must not permit 
the identification of patients and written informed consent for 
publication must be sought for any photograph. 

Figure legends should be listed at the end of the main 
document. Figures should be referred to within the main text, 
and they should be numbered consecutively in the order in 
which they are mentioned. 

Tables should embed in the main document. Tables should 
support and enhance the main text rather than repeat data 
presented in the main text. All tables should be numbered 

consecutively in the order they are used to within the main text. 
Tables legends should be listed at the end of the main document.

Units of Measurement 
Units of length, weight and volume should be reported in 

metric (meter, kilogram, liter) system and in decimal multiples. 
Temperatures should be expressed in degrees Celsius, and 
blood pressures in millimeters of mercury. Both local and 
International Unit Systems (International System of Units, SI) 
should be used as measurement units. Drug concentrations 
should alternatively be given in either SI units or mass units 
written in parentheses.

Abbreviations and Symbols
Use only standard abbreviations, non-standard 

abbreviations can be very confusing for the reader. The use 
of abbreviation(s) should be avoided in the title. If there is no 
standard unit of measurement, provide the long version of the 
abbreviation in parentheses when it is first used in the text.

Supplementary Materials
Supplementary materials, including audio files, videos, 

datasets, and additional documents (e.g., appendices, additional 
figures, tables), are intended to complement the main text of 
the manuscript. These supplementary materials should be 
submitted as a separate section after the references list. Concise 
descriptions of each supplementary material should be included 
to explain their relevance to the manuscript. Page numbers are 
not required for supplementary materials.

Identifying products 
When mentioning a drug, product, hardware, or software 

program in a manuscript, it is important to provide detailed 
information about the product in parentheses. This should 
include the name of the product, the producer of the product, 
and the city and country of the company.

Author Contributions
During the initial submission process to The New Journal 

of Urology, corresponding authors must submit a signed and 
scanned authorship contribution form. This form is available 
for download through https://dergipark.org.tr/tr/journal/1455/
file/2260/download. The purpose of this requirement is to 
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ensure appropriate authorship rights and prevent ghost or 
honorary authorship.

Manuscript Retraction: Authors may withdraw their 
manuscript from the journal by providing a written declaration.

References
While citing publications, preference should be given to 

the latest, most up-to-date publications. Authors should avoid 
using references that are older than ten years. All the references 
should be written according to the Vancouver reference style. 
The references used in the article must be written in parenthesis, 
at the end of the sentences. References should be numbered in 
the order they appear in the text and listed in the same order 
in which they are cited in the text. Be consistent with your 
referencing style across the document.

References must contain surnames and initials of all 
authors, article title, name of the journal, the year and the first 
and last page numbers. If there are more than 6 authors, an 
abbreviation of “et al.” should be used for the authors out of the 
first three. 

You must add the DOI (Digital object identifier) at end of 
each reference.

For Examples
Article in journal: Tasci A, Tugcu V, Ozbay B, et al. 

Stone formation in prostatic urethra after potassium-titanyl-
phosphate laser ablation of the prostate for benign prostatic 
hyperplasia. J Endourol.2009;23:1879-1881. https://doi.
org/10.1089/end.2008.0596

For Books:
Günalp İ. Modern Üroloji. Ankara: Yargıçoğlu Matbaası, 

1975.
Chapters in books: Anderson JL, Muhlestein JB. Extra 

corporeal ureteric stenting during laparoscopic pyeloplasty. 
Philadelphia: W.B. Saunders, 2003; p. 288-307.

For website;
Gaudin S. How moon landing changed technology history 

[serial online]. 2009 [cited 2014 June 15]. Available from: http://
www.computerworlduk.com/in-depth/it-business/2387/how-
moon-landing-changed-technology-history/

For conference proceeding; 
Anderson JC. Current status of chorion villus biopsy. Paper 

presented at: APSB 1986. Proceedings of the 4th Congress of 
the Australian Perinatal Society, Mothers and Babies; 1986 Sep 
8-10; Queensland, Australian. Berlin: Springer; 1986. p. 182-191.

For Thesis; 
Ercan S. Venöz yetmezlikli hastalarda kalf kası 

egzersizlerinin venöz fonksiyona ve kas gücüne etkisi. Süleyman 
Demirel Üniversitesi Tıp Fakültesi Spor Hekimliği Anabilim 
Dalı Uzmanlık Tezi. Isparta: Süleyman Demirel Üniversitesi; 
2016.
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to submit a signed and scanned version of the authorship 
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the initial submission process to act appropriately on authorship 
rights and to prevent ghost or honorary authorship.

Manuscript Retraction
For any other reason authors may withdraw their 

manuscript from the journal with a written declaration.

Revisions
When submitting a revised version of a paper, the author 

must submit a detailed “Response to the reviewers” that states 
point by point how each issue raised by the reviewers has been 
covered and where it can be found (each reviewer’s comment, 
followed by the author’s reply and line numbers where the 
changes have been made) as well as an annotated copy of the 
main document. If the revised version of the manuscript is not 
submitted within the allocated time, the revision option may 
be canceled. If the submitting author(s) believe that additional 
time is required, they should request this extension before the 
initial period is over.
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manuscript is sent to the corresponding author and their 
publication approval is requested. The journal owner and the 
editorial board are authorized to decide in which volume of 
the accepted article will be printed. Authors may publish their 
articles on their personal or corporate websites by linking them 
to the appropriate cite and library rules.
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