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Abstract

Background: Supine flexible cystoscopy is already established in routine urological prac-
tice. However, real-world patient-reported pain across specific procedural stages and
other patient-centered outcomes according to clinician-selected procedural position re-
main incompletely characterized. This study evaluated the associations of supine and
lithotomy positioning with patient-reported and procedural outcomes in adult men un-
dergoing flexible cystoscopy. Materials and Methods: This multicenter retrospective ob-
servational study included 80 adult male patients who underwent flexible cystoscopy
under local anesthesia. Procedural position was selected by the treating urologist accord-
ing to clinical feasibility and routine clinical judgment, including the patient’s ability to
assume the lithotomy position. Patients were classified according to the position used
during the procedure as supine (1 = 40) or lithotomy (n = 40). Pain was assessed using
a 0-10 Visual Analog Scale (VAS), with higher scores indicating greater pain. Patient
satisfaction was assessed using a separate 0-10 scale. Secondary outcomes included proce-
dure duration, procedural success, complication rates, and patient tolerance. Procedural
tolerance and overall patient satisfaction were assessed immediately after cystoscopy
using separate single-item 0-10 rating scales. For the satisfaction scale, 0 indicated “com-
pletely dissatisfied” and 10 indicated “completely satisfied”. Group comparisons and an
exploratory multivariable linear regression analysis of the primary pain outcome were
performed. Results: A total of 80 patients were included (40 supine and 40 lithotomy).
Mean VAS scores were lower in the supine group during cystoscope insertion (2.1 &= 1.0 vs.
3.4 £ 1.2; mean difference [MD]: —1.30, 95% CI: —1.79 to —0.81; p < 0.001), bladder evalua-
tion (1.8 £ 0.9 vs. 2.6 = 1.1; MD: —0.80, 95% CI: —1.25 to —0.35; p = 0.001), and immediately
after the procedure (1.2 £ 0.7 vs. 2.0 & 0.9; MD: —0.80, 95% CI: —1.16 to —0.44; p < 0.001).
Procedure duration was 6.8 + 2.1 versus 7.4 £+ 2.3 min (MD: —0.60 min, 95% CI: —1.58
to 0.38; p = 0.186). Procedural success occurred in 97.5% versus 95.0% of patients (risk
difference [RD]: 2.5 percentage points, 95% CI: —8.5 to 14.2; p = 1.000). In an exploratory
post hoc subgroup of patients with documented difficult catheterization (n = 40; 20 patients
per group), cystoscopy-guided catheterization was successful in 19/20 patients (95.0%) in
the supine group and 13/20 patients (65.0%) in the lithotomy group (RD: 30.0 percentage
points, 95% CI: 4.9 to 52.1; p = 0.044). This small, non-prespecified subgroup analysis was
considered hypothesis-generating. Complications occurred in 4/40 patients (10.0%) in
the supine group and 7/40 patients (17.5%) in the lithotomy group (RD: —7.5 percentage
points, 95% CI: —23.2 to 8.2; two-sided Fisher’s exact p = 0.518). Procedural tolerance
(8.6 £1.1vs. 7.2+ 1.4; MD: 1.40, 95% CI: 0.84 to 1.96; p < 0.001) and overall satisfaction
scores (8.8 = 1.0 vs. 7.4 &+ 1.3; MD: 1.40, 95% CI: 0.88 to 1.92; p < 0.001) were higher in the
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supine group. After adjustment for the available covariates, supine positioning remained
associated with a lower insertion-related VAS score (3 = —1.21, 95% CI: —1.75 to —0.67;
p < 0.001). Conclusions: In this retrospective, non-randomized cohort, clinician-selected
supine positioning was associated with lower reported pain and higher procedural tol-
erance and satisfaction compared with lithotomy positioning. No statistically significant
between-group differences were observed in overall procedural success or complication
rates. Because position selection was clinician-directed and potentially influenced by pa-
tient mobility and other unmeasured factors, these findings do not demonstrate a causal
benefit of supine positioning. They should be considered hypothesis-generating and require
confirmation in adequately powered prospective randomized studies before informing
changes in routine clinical practice.

Keywords: flexible cystoscopy; supine position; lithotomy position; pain; patient satisfaction;
VAS; urology; endoscopy

1. Introduction

Cystoscopy is one of the fundamental diagnostic and therapeutic procedures in urolog-
ical practice, allowing direct endoscopic visualization of the urethra, prostate, bladder neck,
and urinary bladder. It is widely used in the evaluation of hematuria, lower urinary tract
symptoms, urethral strictures, bladder outlet obstruction, foreign bodies, and the diagnosis
and surveillance of bladder tumors [1-3]. In contemporary urology, flexible cystoscopy has
increasingly replaced rigid cystoscopy in many outpatient and bedside settings because it
is less invasive, can be performed under local anesthesia, and is generally associated with
better patient tolerance [4].

Both supine and lithotomy positioning may be used during flexible cystoscopy. Al-
though lithotomy positioning provides familiar procedural access, it requires hip and knee
flexion with leg elevation and abduction, which may be uncomfortable or impractical in
patients with restricted mobility, musculoskeletal disease, contractures, obesity, neurologi-
cal impairment, or critical illness [5-10]. Supine positioning avoids leg elevation and may
therefore offer a practical option when assuming or maintaining lithotomy is difficult.

Flexible cystoscopy permits urethral and bladder evaluation with minimal patient
repositioning and can be performed in outpatient or bedside settings. When combined
with intraurethral local anesthetic gel, it generally does not require general or spinal
anesthesia [11], making supine positioning a practical option when lithotomy positioning
or operating room transfer is difficult.

Pain and comfort are important determinants of cystoscopy acceptability, and flexi-
ble cystoscopy is generally associated with less discomfort than rigid cystoscopy [12-14].
Pain perception is nevertheless multifactorial and may be influenced by urethral anatomy;,
anxiety, previous procedural experience, instrument and anesthetic characteristics, pro-
cedure duration, and patient position. In patients with restricted mobility, maintaining
lithotomy and leg elevation may add discomfort, whereas supine positioning avoids
these requirements.

Although a recent randomized controlled trial reported lower pain and shorter pro-
cedure duration with supine positioning [15], complementary observational data can
characterize clinician-directed position selection and its associations with stage-specific
pain and broader patient-centered and procedural outcomes in a consecutive real-world co-
hort. Flexible cystoscopy can facilitate guidewire-assisted catheter placement under direct
visualization after failed conventional catheterization and may be particularly practical in
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the supine position for patients unable to assume lithotomy. However, direct comparative
evidence regarding pain, procedural outcomes, tolerance, and satisfaction between supine
and lithotomy flexible cystoscopy remains limited. Evaluating these outcomes may provide
preliminary evidence regarding the feasibility of supine cystoscopy, although findings from
non-randomized comparisons require cautious interpretation.

This retrospective observational study aimed to compare patient-reported pain during
flexible cystoscopy performed under local anesthesia in the supine and lithotomy positions
in adult male patients. The insertion-related Visual Analog Scale score was the primary
outcome, while secondary outcomes included procedure duration, procedural success,
complications, patient-reported procedural tolerance, and overall satisfaction. Given the
non-randomized design, the study evaluated associations between procedural position and
these outcomes rather than seeking to establish the causal superiority of either position.

2. Materials and Methods
2.1. Study Design

The study protocol was reviewed and approved by the Gaziantep City Hospital
Non-Interventional Clinical Research Ethics Committee (Decision No: 438/2026; Date:
18 February 2026). The study was conducted in accordance with the principles of the
Declaration of Helsinki. Although the study was retrospective, written informed consent
for participation and the use of clinical data for research purposes was obtained from all
included patients.

This study was designed as a multicenter, retrospective, observational, comparative
study. The study was conducted at the Urology Outpatient Clinics of Gaziantep NCR
International Hospital and Gaziantep Abdulkadir Yuksel Hospital between January 2024
and December 2025. The period from January 2024 to December 2025 represents the
clinical procedure and routine documentation period. Retrospective screening of the
medical records, research-specific data extraction, anonymization, and statistical analysis
commenced only after ethics approval was obtained on 18 February 2026. The primary aim
was to evaluate the association between procedural position (supine vs. lithotomy) and
patient-reported and procedural outcomes during flexible cystoscopy performed under
local anesthesia.

2.2. Study Population

Adult male patients (>18 years) who underwent flexible cystoscopy under local anes-
thesia during the study period were retrospectively evaluated for eligibility. Consecutive
eligible procedures with complete clinical and outcome data were included. Inclusion
criteria comprised an indication for diagnostic cystoscopy, such as hematuria, lower urinary
tract symptoms, or suspected urethral pathology; performance of flexible cystoscopy under
local anesthesia; and performance of the procedure in either the supine or lithotomy posi-
tion. Exclusion criteria included procedures performed under general or spinal anesthesia,
use of rigid cystoscopy, active urinary tract infection at the time of the procedure, major
intraprocedural complications necessitating termination of the procedure, and incomplete
clinical or outcome data.

Procedural position was not randomly assigned and was selected by the treating
urologist before the procedure according to clinical feasibility and routine clinical judg-
ment. Factors considered included the patient’s mobility, ability to tolerate hip and knee
flexion and leg elevation, musculoskeletal limitations, and the feasibility of assuming the
conventional lithotomy position. Consequently, patients with limited mobility or difficulty
assuming the lithotomy position were more likely to undergo cystoscopy in the supine
position. The groups therefore reflect clinician-directed positioning in routine practice
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and are subject to potential selection bias and confounding by indication. Patients were
classified according to the position actually used during the procedure:

e  Group 1 (Supine Group): Patients who underwent flexible cystoscopy in the standard
supine position.

e  Group 2 (Lithotomy Group): Patients who underwent flexible cystoscopy in the
conventional lithotomy position.

Position selection was made before the procedure and was not based on a formal
institutional allocation protocol or standardized scoring system. In routine practice, the
treating urologist considered whether the patient could safely and comfortably assume
and maintain hip and knee flexion, leg abduction, and leg elevation in the lithotomy
position. Following a secondary review of the source records, we additionally abstracted
any explicit documentation of mobility or musculoskeletal limitations, difficulty assuming
or maintaining lithotomy, preprocedural anxiety, previous cystoscopy experience, and the
stated reason for position selection. Each factor was classified as present or absent only
when the available documentation permitted such classification; otherwise, it was recorded
as missing. Lack of documentation was not interpreted as absence of the characteristic.

Demographic characteristics, cystoscopy indications, recorded comorbidities, antico-
agulant use, previous urological interventions, study center, anonymized operator identity,
procedural characteristics, patient-reported outcomes, and the available position-selection
variables were extracted from the medical records. Mobility limitation, preprocedural
anxiety, baseline position-related discomfort, and previous cystoscopy experience had not
been collected prospectively or assessed using standardized instruments. Accordingly, the
available information on these factors was reported descriptively with its corresponding
availability and was not incorporated into the primary adjusted model.

2.3. Procedure Technique

All procedures were performed using a Redpine single-use video flexible cystoscope
system (RP-U-CO1F, Guangzhou Red Pine Medical Instrument Co., Ltd., Guangzhou,
China). Before cystoscope insertion, 10-15 mL of 2% intraurethral lidocaine gel was
administered and retained for approximately 5-10 min. For routine diagnostic cystoscopy,
the flexible cystoscope was advanced directly through the urethra without guidewire
assistance. In patients with documented failure of conventional blind catheterization, a
hydrophilic guidewire was advanced into the bladder through the working channel of the
flexible cystoscope under direct visualization. After withdrawal of the cystoscope while
maintaining guidewire access, a urethral catheter was advanced over the guidewire into
the bladder. Successful placement was confirmed by urinary drainage. The cystoscope
was used as part of routine institutional clinical practice. Neither the manufacturer nor
its distributor participated in the study design, data collection, analysis, interpretation, or
manuscript preparation.

Procedures were performed by experienced urologists as part of routine clinical
practice; however, the operator distribution was not identical between the positional
groups. Although the cystoscope system, local anesthetic protocol, and general procedural
technique were standardized, residual confounding related to operator experience and
technique cannot be excluded.

In the supine group, patients remained in the standard supine position on the ex-
amination table or hospital bed, without the need for repositioning or leg elevation. In
the lithotomy group, patients were positioned in the standard lithotomy position with
appropriate leg support.

All procedures were performed by experienced urologists using a standardized tech-
nique. Sterile conditions were maintained in all cases. The cystoscope was gently advanced
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under direct visualization through the urethra into the bladder. Diagnostic evaluation
included inspection of the urethra, prostate, bladder neck, trigone, and bladder mucosa.
In selected cases, minor therapeutic interventions such as guidewire-assisted urethral
catheterization were performed under direct visualization.

Because this was a retrospective study, difficult catheterization was identified from
the medical records rather than through prospective classification. For the present analysis,
difficult catheterization was operationally defined as a documented failure of conventional
blind transurethral catheterization followed by the need for flexible cystoscopy-guided
catheter placement. Patients without explicit documentation of a failed conventional
catheterization attempt were not classified as having difficult catheterization. Successful
cystoscopy-guided catheterization was defined as successful advancement and placement
of the urethral catheter into the bladder under direct cystoscopic guidance without requiring
an alternative urinary drainage procedure. The difficult catheterization subgroup analysis
was exploratory and post hoc. It was not prespecified in the study protocol or included in
the original sample-size calculation, and no separate power calculation was performed for
this subgroup.

2.4. Outcome Measures

The primary outcome was patient-reported pain during flexible cystoscopy, assessed
using a 0-10 Visual Analog Scale (VAS), where 0 indicated no pain and 10 indicated
the worst imaginable pain. Pain scores were obtained at three predefined time points:
immediately after cystoscope insertion into the bladder, immediately after completion of
the systematic bladder evaluation but before cystoscope withdrawal, and immediately
after complete withdrawal of the cystoscope. At the first two time points, patients were
instructed to rate the pain experienced during the corresponding procedural stage. The
VAS score recorded during cystoscope insertion was used as the principal pain outcome in
the adjusted analysis and was analyzed as a continuous variable. No categorical threshold
was used to define high procedural pain.

Secondary outcomes included procedure duration, procedural success, complication
rates, patient-reported procedural tolerance, and overall patient satisfaction. Immediately
after the procedure, patients were asked two separate standardized questions: “How well
were you able to physically tolerate the procedure?” and “Overall, how satisfied were
you with your procedural experience?” Responses were recorded using separate single-
item 0-10 rating scales. For procedural tolerance, 0 indicated “completely intolerable”
and 10 indicated “completely tolerable.” For overall satisfaction, 0 indicated “completely
dissatisfied” and 10 indicated “completely satisfied.” Both outcomes were analyzed as
continuous variables, and no categorical threshold was used to define high satisfaction.

2.5. Pain Assessment, Patient-Reported Procedural Tolerance and Satisfaction

All patient-reported outcomes were obtained contemporaneously as part of routine
institutional clinical practice and documented on the cystoscopy procedure record; they
were not collected retrospectively through patient recall or specifically for the present
study. A member of the routine urology clinical staff, typically the assisting nurse or
clinical assistant present during the procedure, administered the rating instruments and
recorded the responses. The operating urologist did not retrospectively assign or modify
the patient-reported scores. Because routine staffing varied, the same staff member did not
necessarily record the outcomes for all patients.

Pain was assessed using a 10 cm horizontal Visual Analog Scale (VAS) anchored by
“no pain” at 0 and “the worst imaginable pain” at 10. Patients were asked to indicate their
pain intensity on the scale at three predefined time points: immediately after passage of
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the cystoscope into the bladder, immediately after completion of the systematic bladder
evaluation but before cystoscope withdrawal, and immediately after complete withdrawal
of the cystoscope. The distance from the 0 anchor was recorded as a continuous score
ranging from 0 to 10. The first and second assessments represented the pain experienced
during cystoscope insertion and bladder evaluation, respectively. The insertion-related
VAS score was designated as the primary pain outcome. The VAS is a widely used generic
measure of pain intensity; however, it was not separately validated for flexible cystoscopy
in the present cohort.

Procedural tolerance and overall satisfaction were assessed separately immediately
after complete cystoscope withdrawal and before the patient left the procedure area. Pa-
tients were asked, “How well were you able to physically tolerate the procedure?” and
“Overall, how satisfied were you with your procedural experience?” Responses were
recorded using separate single-item 0-10 rating scales. For procedural tolerance, 0 indicated
“completely intolerable” and 10 indicated “completely tolerable.” For overall satisfaction,
0 indicated “completely dissatisfied” and 10 indicated “completely satisfied.” These scales
were used as part of institutional clinical practice and had not been formally validated as
flexible-cystoscopy-specific instruments.

Procedural position was directly observable; therefore, patients, operating urologists,
and clinical personnel administering and recording the outcome measures were not blinded
to position. Data extraction from the medical records was also performed with knowledge
of the documented procedural position. Consequently, response and observer-related
measurement bias cannot be excluded.

2.6. Procedure Time, Definition of Procedural Success, and Complication Assessment

Procedure time was defined as the duration from insertion of the cystoscope into the
urethral meatus to complete withdrawal of the instrument. Procedural success was defined
as the completion of an adequate diagnostic cystoscopic evaluation and/or successful
urethral catheterization in cases of difficult catheterization.

Complications were identified from the procedural records and documented clinical
assessments during the early follow-up period of 24-48 h. Complications were categorized
as urethral trauma, hematuria requiring additional clinical intervention, urinary tract
infection, and acute urinary retention. “Any complication” was defined as the occurrence
of at least one of these events and was analyzed as a patient-level composite outcome.
Individual complication categories were not mutually exclusive; a patient with more than
one complication was counted once in the composite outcome and once in each relevant
complication category.

2.7. Sample Size Calculation

Sample size calculation was performed based on the primary endpoint, defined as the
difference in Visual Analog Scale (VAS) pain scores between the two groups. According to
previous studies, mean VAS scores during flexible cystoscopy range between 2.5 and 4.0,
and patient positioning may significantly influence pain perception [15-17]. A clinically
meaningful difference of 1.0 point in VAS score between groups was assumed, with a
standard deviation (SD) of 1.5 for both groups. The sample size was calculated using
G*Power software (version 3.1, Heinrich Heine University, Diisseldorf, Germany) based on
a two-tailed independent samples t-test with a significance level (x) of 0.05 and a statistical
power of 80% (1 — 3 = 0.80). The minimum required sample size was 36 patients per group
(total n = 72). To account for potential exclusions and incomplete records, this target was
increased by approximately 10% to 40 patients per group (total n = 80). All eligible records
available during the predefined study period were screened, resulting in a final cohort of

https:/ /doi.org/10.3390 /healthcare14162652


https://doi.org/10.3390/healthcare14162652

Healthcare 2026, 14, 2652

7 of 18

80 patients. This calculation was intended to support the primary between-group com-
parison of VAS scores and was not designed to establish the stability of multivariable or
predictive models.

2.8. Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics version 27.0 (IBM
Corp., Armonk, NY, USA). Continuous variables were summarized as mean =+ standard de-
viation or median with interquartile range, according to their distribution, and categorical
variables were presented as frequencies and percentages. Distributional assumptions were
evaluated using histograms, Q-Q plots, and the Kolmogorov-Smirnov test. Between-group
comparisons were performed using the independent-samples t-test for normally distributed
continuous variables and the Mann-Whitney U test for non-normally distributed variables.
Categorical variables were compared using the chi-square test or two-sided Fisher’s exact
test, as appropriate. Between-group effects for continuous outcomes were reported as mean
differences with 95% confidence intervals. Categorical outcomes were summarized using
absolute risk differences with 95% confidence intervals, calculated using the Newcombe
method. Cohen’s d values were also reported with their corresponding 95% confidence
intervals. Study-center and operator distributions were compared between the positional
groups using Pearson’s chi-square test or Fisher’s exact test, as appropriate. Baseline charac-
teristics were evaluated descriptively in addition to formal significance testing because the
relatively small group sizes could limit the ability of p-values to identify clinically relevant
imbalances. Two exploratory multivariable linear regression models were fitted. In the
primary model, the dependent variable was the VAS score during cystoscope insertion,
and the independent variables were procedural position (supine vs. lithotomy), age, BMI,
anticoagulant use, and previous urological intervention. These covariates were selected on
the basis of clinical relevance and their availability in the retrospective dataset and were
entered simultaneously into the model without automated or stepwise variable selection.
In the secondary model, overall patient satisfaction score was the dependent variable, and
procedural position, VAS score during cystoscope insertion, and procedure duration were
entered simultaneously as independent variables. Regression results were reported using
unstandardized coefficients (B), standard errors (SEs), standardized coefficients (f3), 95%
confidence intervals (CIs), and p-values. Model fit was summarized using the sample size
included in the model, R?, adjusted R?, and the overall F-test. The adjusted estimates
represent conditional associations and should not be interpreted as causal effects. Covariate
completeness was assessed before model fitting. Multicollinearity was assessed using
tolerance and variance inflation factor (VIF) values before finalizing each regression model.
A tolerance value <0.20 or a VIF > 5 was considered indicative of potentially important
multicollinearity. Procedural position, age, BMI, anticoagulant use, previous urological
intervention, insertion-related VAS score, procedure duration, and overall satisfaction
score were available for all 80 included patients. Therefore, both regression models in-
cluded the complete study cohort (n = 80), and no missing-data imputation was performed.
The position-selection variables obtained during the secondary record review, including
mobility limitation, preprocedural anxiety, and previous cystoscopy experience, were in-
completely and non-standardly documented and were therefore reported descriptively
but not included in the multivariable models. Because of the small sample size and low
cell counts, cystoscopy-guided catheterization success in the exploratory post hoc difficult
catheterization subgroup was compared using a two-sided Fisher’s exact test. No multi-
variable adjustment was performed for this subgroup. The analysis was not separately
powered, and its results were interpreted as descriptive and hypothesis-generating. No
prediction modeling, ROC analysis, calibration assessment, or decision curve analysis was
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performed. Secondary-outcome analyses were considered exploratory, and no adjustment
for multiple comparisons was applied. A two-tailed p-value of <0.05 was considered
statistically significant.

3. Results

The medical records of 96 adult male patients who underwent flexible cystoscopy
during the study period were retrospectively screened for eligibility. Of these, 16 patients
were excluded because consent for research use was not available or was declined (1 = 8),
because of previous urethral surgery (n = 4), active urinary tract infection at the time of the
procedure (n = 2), or coagulopathy (1 = 2). A total of 80 retrospectively identified patients
met the eligibility criteria and were included in the analysis. Patients were classified
according to the position actually used during cystoscopy, with 40 patients in the supine
group and 40 patients in the lithotomy group. Flexible cystoscopy was performed in the
respective positions in each group (Figure 1).

Assessed for eligibility
Male patients scheduled for flexible cystoscopy

at participating centers (N = 96)

Excluded (n = 16)
* Declined to participate (n = 8)

v

v

* Previous urethral surgery (n = 4)
Included ’ * Active urinary tract infection (n = 2)
(n=280) * Coagulopathy (n = 2)

I ol e 2 B

Classified according to
procedural position

Underwent cystoscopy Underwent cystoscopy

[
ﬁ in supine position ”ﬂ in lithotomy position

(n =40) (n = 40)
Flexible cystoscopy performed Flexible cystoscopy performed
in the supine position in the lithotomy position
- Y/
(@ . .
Follow-up and Data Collection Follow-up and Data Collection
+ Pain assessment (VAS) at 3 time points * Pain assessment (VAS) at 3 time points

.
.

Procedure duration Procedure duration

.
.

Procedural success Procedural success

Catheterization success in difficult cases * Catheterization success in difficult cases

Complications ¢ Complications
Patient tolerance and satisfaction Patient tolerance and satisfaction

| J
v

Statistical Analysis
[ ] l Comparative analysis between groups
=" Multivariable regression and ROC analysis

'

.
.

e'e Analysis Population
. A 80 patients included in final analysis
! (Supine group: n = 40; Lithotomy group: n = 40)

Figure 1. Flowchart of the Study.

Selection-related information was variably available in the retrospective medical
records. Among patients with sufficient documentation, mobility or musculoskeletal
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limitations were recorded more frequently in the supine group than in the lithotomy group
(14/32 [43.8%] vs. 4/30 [13.3%], p = 0.012). Similarly, difficulty assuming or maintaining
the lithotomy position was more frequent in the supine group (10/28 [35.7%] vs. 2/27
[7.4%], p = 0.020). The frequencies of documented preprocedural anxiety (5/26 [19.2%]
vs. 4/25[16.0%], p = 1.000) and previous cystoscopy experience (13/35 [37.1%] vs. 12/33
[36.4%], p = 1.000) were comparable between the groups. An explicit reason for position
selection was documented for 29 /40 patients (72.5%) in the supine group and 22 /40 patients
(55.0%) in the lithotomy group (p = 0.162). Because these variables were incompletely and
non-standardly documented, the findings are presented descriptively using available-case
denominators (Table 1).

Table 1. Baseline demographic, clinical, procedural-selection, center, and operator characteristics of
the study population.

Total (1 = 80) Sup(innz 4Gor)oup Litho(t :1) r:ioc); roup p-Value
Age (years) 61.8 +10.7 60.9 +10.3 62.7 £11.1 0.432
BMI (kg/mz) 27.6 £3.8 273 £3.6 279 £4.0 0.518
Hematuria, n (%) 34 (42.5%) 18 (45.0%) 16 (40.0%) 0.651
Study center, 1 (%) 0.263
NCR International Hospital 42 (52.5%) 24 (60.0%) 18 (45.0%)
Abdulkadir Yuksel Hospital 38 (47.5%) 16 (40.0%) 22 (55.0%)
Primary operator, 1 (%) 0.117
Operator A 44 (55.0%) 26 (65.0%) 18 (45.0%)
Operator B 36 (45.0%) 14 (35.0%) 22 (55.0%)
Lower urinary tract symptoms, # (%) 28 (35.0%) 13 (32.5%) 15 (37.5%) 0.634
Suspected urethral pathology, 1 (%) 18 (22.5%) 9 (22.5%) 9 (22.5%) 1.000
Diabetes mellitus, 1 (%) 21 (26.3%) 10 (25.0%) 11 (27.5%) 0.799
Hypertension, 1 (%) 36 (45.0%) 17 (42.5%) 19 (47.5%) 0.655
Coronary artery disease, 1 (%) 14 (17.5%) 6 (15.0%) 8 (20.0%) 0.556
Anticoagulant use, 1 (%) 19 (23.8%) 10 (25.0%) 9 (22.5%) 0.795
Previous urological intervention, n (%) 24 (30.0%) 11 (27.5%) 13 (32.5%) 0.627
Position-selection characteristics
Documented mozi}if\}’;vr;i?;‘;ﬁ:u(lgf)kdeml limitation, 18/62 (29.0%) 14/32 (43.8%) 4/30 (13.3%) 0012
Documented difﬁcul;}; ]a:]ssal\lzﬁggl?; 0/If:)aintaining lithotomy, 12/55 (21.8%) 10/28 (35.7%) 2/27 (7.4%) 0.020
Documented preprocedural anxiety, /N available (%) 9/51 (17.6%) 5/26 (19.2%) 4/25 (16.0%) 1.000
Previous cystoscopy experience, nn/N available (%) 25/68 (36.8%) 13/35 (37.1%) 12/33 (36.4%) 1.000
Explicit reason for position selection documented, 7 (%) 51 (63.8%) 29 (72.5%) 22 (55.0%) 0.162

Selection-related variables were abstracted during a secondary review of the source records. Because
these factors were not collected using standardized forms, values are presented as n/N available (%),
where N represents the number of patients with sufficient documentation for the relevant variable.
Lack of documentation was classified as missing rather than as absence of the characteristic. Between-
group comparisons were exploratory and were performed using Fisher’s exact test. Continuous
variables are presented as mean + standard deviation, and categorical variables as n (%), unless
otherwise indicated. Overall distributions of study center and operator were compared using
Pearson’s chi-square test or Fisher’s exact test, as appropriate. Operators were anonymized as A-B.
Selection-related variables with incomplete documentation are presented as /N available (%), with
undocumented observations treated as missing rather than as absence of the characteristic. BMI,
body mass index.

A total of 80 patients were included in the study, with 40 patients in the supine group
and 40 in the lithotomy group. The mean age of the study population was 61.8 & 10.7 years,
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with no significant difference between the supine and lithotomy groups (60.9 & 10.3 vs.
62.7 £ 11.1, p = 0.432). The mean body mass index (BMI) was 27.6 + 3.8 kg/m? in the
overall cohort, with comparable values between the groups (27.3 &+ 3.6 vs. 27.9 & 4.0,
p = 0.518). Hematuria was present in 42.5% of patients, lower urinary tract symptoms
in 35.0%, and suspected urethral pathology in 22.5%, with similar distributions across
both groups (all p > 0.05). The operator distribution was not identical between the groups.
Operator A performed 26/40 procedures (65.0%) in the supine group and 18/40 procedures
(45.0%) in the lithotomy group, whereas Operator B performed 14/40 (35.0%) and 22/40
(55.0%) procedures, respectively (p = 0.117). The prevalence of diabetes mellitus, hyper-
tension, and coronary artery disease was 26.3%, 45.0%, and 17.5%, respectively, with no
statistically significant differences between the groups (all p > 0.05). Anticoagulant use was
observed in 23.8% of patients, and 30.0% had a history of previous urological intervention,
with comparable rates between the supine and lithotomy groups (p = 0.795 and p = 0.627,
respectively) (Table 1).

VAS scores were lower in the supine group during cystoscope insertion (2.1 £ 1.0 vs.
3.4 £ 1.2; mean difference: —1.30, 95% CI: —1.79 to —0.81; p < 0.001), bladder evaluation
(1.8 £ 0.9 vs. 2.6 £ 1.1, mean difference: —0.80, 95% CI: —1.25 to —0.35; p = 0.001),
and immediately after the procedure (1.2 £ 0.7 vs. 2.0 & 0.9; mean difference: —0.80,
95% CI: —1.16 to —0.44; p < 0.001). The corresponding standardized effect sizes were
Cohen’s d = 1.17 (95% CI: 0.70 to 1.64), 0.79 (95% CI: 0.33 to 1.25), and 1.00 (95% CI: 0.53 to
1.47), respectively. Mean procedure duration was 6.8 £ 2.1 min in the supine group and
7.4 £ 2.3 min in the lithotomy group (mean difference: —0.60 min, 95% CI: —1.58 to 0.38;
p = 0.186). Procedural success occurred in 39/40 patients (97.5%) in the supine group
and 38/40 patients (95.0%) in the lithotomy group (risk difference: 2.5 percentage points,
95% CI: —8.5 to 14.2; two-sided Fisher’s exact p = 1.000).

An exploratory post hoc subgroup analysis was conducted among 40 patients with
documented failure of conventional blind catheterization, comprising 20 patients in the
supine group and 20 in the lithotomy group. Cystoscopy-guided catheter placement was
successful in 19/20 patients (95.0%) in the supine group and 13/20 patients (65.0%) in
the lithotomy group (risk difference: 30.0 percentage points, 95% CI: 4.9 to 52.1; two-
sided Fisher’s exact p = 0.044). This subgroup was not prespecified in the study proto-
col or included in the original sample-size calculation. Any complication occurred in
4/40 patients (10.0%) in the supine group and 7/40 patients (17.5%) in the lithotomy group
(risk difference: —7.5 percentage points, 95% CI: —23.2 to 8.2; two-sided Fisher’s exact
p = 0.518). Urethral trauma was recorded in 1/40 (2.5%) and 3/40 patients (7.5%), re-
spectively (p = 0.615); hematuria requiring intervention in 1/40 (2.5%) and 2/40 (5.0%),
respectively (p = 1.000); urinary tract infection in 2/40 (5.0%) and 3/40 (7.5%), respectively
(p = 1.000); and acute urinary retention in 0/40 (0.0%) and 1/40 patient (2.5%), respec-
tively (p = 1.000). Mean patient-reported procedural tolerance scores were 8.6 £ 1.1 and
7.2 + 1.4 (mean difference: 1.40, 95% CI: 0.84 to 1.96; p < 0.001), while mean overall sat-
isfaction scores were 8.8 + 1.0 and 7.4 £ 1.3 (mean difference: 1.40, 95% CI: 0.88 to 1.92;
p < 0.001), respectively. Procedural tolerance and overall satisfaction were assessed using
separate single-item 0-10 rating scales (Table 2, Figure 2).

Complete data for all variables included in the primary multivariable model were
available for all 80 patients; therefore, no imputation was performed. In the exploratory
multivariable linear regression analysis, supine positioning was associated with a 1.21-point
lower VAS score during cystoscope insertion after adjustment for age, BMI, anticoagulant
use, and previous urological intervention (B = —1.21, SE = 0.27, 95% CI: —1.75 to —0.67;
standardized 3 = —0.48; p < 0.001). Age, BMI, anticoagulant use, and previous urological
intervention were not statistically associated with insertion-related VAS scores. The overall
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model was statistically significant, F(5, 74) = 6.65, p < 0.001, and explained 31% of the
variance in insertion-related VAS scores (R? = 0.31; adjusted R? = 0.26) (Table 3).

Table 2. Comparison of procedural and clinical outcomes.

VAS score—insertion 21410 34412 <0.001 (711\./;]93;1;30?81)
VAS score—bladder evaluation 18409 26+ 1.1 0.001 (—11\./5?;0_'?35)
VAS score—post-procedure 12£07 20+0.9 <0.001 (_11\./?2 tgo—.%o.44)
Procedure duration (min) 6.8 +2.1 74423 0.186 1(\{]2.5—80&6)0021;1
Procedural success, 1 (%) 39 (97.5%) 38 (95.0%) 1.000 RD 2.5 percentage

points (—8.5 to 14.2)

Exploratory post hoc subgroup: successful

cystoscopy-guided catheterization among

RD 30.0 percentage

patients with documented difficult 19720 (95.0%) 13/20 (65.0%) 0.044 points (4.9 to 52.1)

catheterization, n/N (%) *

L o o o RD —7.5 percentage

Any complication, 1 (%) 4 (10.0%) 7 (17.5%) 0.518 points (—23.2 to 8.2)

o o o RD —5.0 percentage

Urethral trauma, n (%) 1(2.5%) 3 (7.5%) 0.615 points (—17.5 to 6.5)

. N . o o o RD —2.5 percentage

Hematuria requiring intervention, n (%) 1 (2.5%) 2 (5.0%) 1.000 points (—14.2 to 8.5)

. . . o o o RD —2.5 percentage

Urinary tract infection, n (%) 2 (5.0%) 3 (7.5%) 1.000 points (—15.4 to 10.0)

. . o o o RD —2.5 percentage

Acute urinary retention, n (%) 0 (0.0%) 1(2.5%) 1.000 points (—12.9 to 6.5)

Patient-reported procedural 8.6+ 1.1 72414 <0.001 MD 1.40 (0.84 to 1.96)

tolerance score (0-10)
Overall patient satisfaction score (0-10) 88+ 1.0 74+13 <0.001 MD 1.40 (0.88 to 1.92)

* The difficult catheterization analysis was exploratory and post hoc and included 40 patients, with
20 patients in each positional group. It was not prespecified or separately powered. The p-value
was calculated using a two-sided Fisher’s exact test; the finding should be considered hypothesis-
generating. This subgroup was not included in the original sample-size calculation. Procedural
tolerance and overall satisfaction were assessed using separate single-item 0-10 rating scales; higher
scores indicate greater tolerance or satisfaction, respectively. These exploratory scales were not
specifically validated for flexible cystoscopy. CI: Confidence Intervals; MD: Mean Difference; RD:
Risk Difference.

Multicollinearity diagnostics did not indicate an important collinearity problem in
the satisfaction model (VIF range: 1.04-1.39; tolerance range: 0.72-0.96). Complete data
for all variables included in the secondary multivariable model were available for all
80 patients; therefore, no imputation was performed. In the exploratory multivariable linear
regression analysis, supine positioning was associated with a 0.72-point higher overall sat-
isfaction score after adjustment for insertion-related pain and procedure duration (B = 0.72,
SE =0.24, 95% CI: 0.24 to 1.20; standardized 3 = 0.28; p = 0.004). Each 1-point increase in
the VAS score during cystoscope insertion was associated with a 0.33-point decrease in
overall satisfaction (B = —0.33, SE = 0.09, 95% CI: —0.51 to —0.15; standardized # = —0.31;
p < 0.001). Procedure duration was not statistically associated with satisfaction (B = —0.04,
SE = 0.05, 95% CI: —0.14 to 0.06; standardized (3 = —0.07; p = 0.425). The overall model was
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statistically significant, F(3, 76) = 19.11, p < 0.001, and explained 43% of the variance in
overall satisfaction scores (R? = 0.43; adjusted R? = 0.41) (Table 4).

[ Supine [ Lithotomy

2110 34=x12 18+09 2611 12£07 2.0%09
8 p < 0.001 p = 0.001 p < 0.001
— — —
6_
o
O o
S _
")
£
©
a —
0 41 °
<
> o

| -] - ——
0 T 2 T T
Insertion Bladder evaluation Post-procedure

Figure 2. Boxplot comparison of Visual Analog Scale (VAS) pain scores between the supine and litho-
tomy groups during cystoscope insertion, bladder evaluation, and immediately after the procedure.
The boxes represent the interquartile range (IQR), and the horizontal line within each box indicates
the median. Whiskers extend to the most extreme observations within 1.5 x IQR below the first
quartile and above the third quartile; observations beyond these limits are displayed individually
as outliers. Values above the boxes are presented as mean =+ standard deviation. Between-group
p-values are shown for each assessment time point.

Table 3. Complete exploratory multivariable linear regression model for VAS score during cysto-
scope insertion.

Variable Unstan[;iardized SE 95% CI Stand?srdized p-Value
Constant 1.72 0.78 0.17 to 3.27 — 0.031

Supine position -1.21 0.27 -1.75to —0.67 —0.48 <0.001
Age, per 1-year increase 0.01 0.01 —0.01 to 0.03 0.09 0.284
BMI, per 1 kg/m? increase 0.03 0.02 —0.02 to 0.08 0.11 0.221
Anticoagulant use 0.42 0.24 —0.05 to 0.89 0.16 0.078
Previous urological intervention 0.31 0.22 —0.12t0 0.74 0.12 0.156

Model summary: n = 80; R? = 0.31; adjusted R? = 0.26; F(5, 74) = 6.65; p < 0.001.

The dependent variable was the VAS score during cystoscope insertion, analyzed as a continuous
0-10 outcome. All covariates were entered simultaneously. Procedural position was coded as
supine = 1 and lithotomy = 0; anticoagulant use and previous urological intervention were coded
as yes = 1 and no = 0. Accordingly, a negative B for the supine position indicates a lower adjusted
mean VAS score relative to lithotomy positioning. Complete covariate data were available for all
80 patients; therefore, no imputation was performed. The model was exploratory and was restricted
to clinically relevant covariates available in the retrospective dataset. B, unstandardized regression
coefficient; 3, standardized regression coefficient; BMI, body mass index; CI, confidence interval; SE,
standard error; VAS, Visual Analog Scale.
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Table 4. Complete exploratory multivariable linear regression model for overall patient satis-
faction score.

Variable gnstandardlzed SE 95% CI gtandardlzed p-Value
Constant 8.93 0.52 7.89 t0 9.97 — <0.001
Supine position 0.72 0.24 0.24 to 1.20 0.28 0.004
VAS score during cystoscope insertion, _ 54 0.09 —051to0 —0.15 —031 <0.001
per 1-point increase

Procedure duration, per 1 min increase ~ —0.04 0.05 —0.14 t0 0.06 —0.07 0.425

Model fit: n = 80; R? = 0.43; adjusted R? = 0.41; F(3, 76) = 19.11; p < 0.001.

The dependent variable was overall patient satisfaction measured on a continuous 0-10 scale, with
higher scores indicating greater satisfaction. All predictors were entered simultaneously. Procedural
position was coded as supine = 1 and lithotomy = 0. Accordingly, a positive B for the supine position
indicates a higher adjusted mean satisfaction score relative to lithotomy positioning. VAS was
measured on a 0-10 scale, with higher scores indicating greater pain. Complete data for all variables
included in the model were available for all 80 patients; therefore, no imputation was performed.
The model was exploratory and was not intended to establish causal or mediating relationships. B,
unstandardized regression coefficient; 3, standardized regression coefficient; CI, confidence interval;
SE, standard error; VAS, Visual Analog Scale.

4. Discussion

In this retrospective observational study, patients who underwent flexible cystoscopy
in the supine position reported lower pain scores and higher tolerance and satisfaction
than those who underwent the procedure in the lithotomy position. Procedural success
and complication rates did not differ significantly between the groups. These findings
represent unadjusted and covariate-adjusted associations within a non-randomized cohort.
Because procedural position was selected by the treating urologist and was influenced by
clinical feasibility, including patient mobility, the observed differences cannot be attributed
solely to patient position. Moreover, comparability of the measured baseline characteristics
does not exclude residual confounding by anxiety, urethral anatomy, previous cystoscopy
experience, baseline positional discomfort, and other unmeasured factors. The results
should therefore be interpreted as exploratory and hypothesis-generating.

Pain reduction is one of the most important determinants of patient acceptability
during cystoscopy. Previous studies have consistently shown that flexible cystoscopy is
associated with lower pain scores compared to rigid cystoscopy. Krajewski et al. reported
that flexible cystoscopy significantly improves patient comfort, particularly in male patients
undergoing repeated procedures [18]. Raskolnikov et al. demonstrated in a meta-analysis
that procedural factors, including instrument type and technique, significantly influence
pain perception during cystoscopy [19]. However, these studies primarily focused on
instrument-related factors rather than patient positioning. Our findings add preliminary
observational data showing that lower pain scores were reported among patients who
underwent cystoscopy in the supine position. However, because procedural position was
not randomized and relevant patient-level confounders were not systematically measured,
the study cannot determine whether positioning itself caused the observed difference.

Several mechanisms may potentially explain the observed association, although these
cannot be established from the present retrospective data. Lithotomy positioning requires
forced hip flexion, abduction, and external rotation, which may increase discomfort, particu-
larly in elderly patients or those with musculoskeletal limitations. Bentsen et al. highlighted
that patient positioning is a critical determinant of peri-procedural discomfort and may
contribute to adverse physiological and mechanical effects [20]. Vrettos et al. emphasized
that positioning-related factors can influence procedural tolerance and patient experience in
endourological interventions [21]. In contrast, the supine position is more physiologically
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neutral and avoids additional mechanical strain, which may explain the observed reduction
in pain scores in our cohort.

VAS is an inherently subjective measure, and cystoscopy-related pain may be influ-
enced by multiple patient- and procedure-related factors. Anxiety, expectations, previous
cystoscopy experience, baseline discomfort, mobility limitations, urethral anatomy, pro-
static obstruction, and individual pain sensitivity may affect the reported score. Operator
experience, insertion speed and technique, communication during the procedure, lubrica-
tion, and the duration of local anesthetic exposure may also contribute to pain variability.
Although the same cystoscope system, local anesthetic protocol, and general procedural
technique were used in both groups, these measures do not eliminate patient-level or
operator-related variability. Several of these factors were not systematically documented
and could not be included in the adjusted analysis; therefore, residual confounding and
measurement variability remain possible.

Lower insertion-related VAS scores were associated with higher overall satisfaction
in the present cohort. Previous studies have similarly reported relationships between
procedural discomfort and patient-reported experience during cystoscopy [13,14]. Patients
in the supine group reported higher mean satisfaction scores than those in the lithotomy
group. However, satisfaction was a secondary exploratory outcome, and the observed
difference was not adjusted for potentially relevant patient-level confounders. However,
because position selection was clinician-directed and relevant patient-level confounders
were not systematically measured, these findings do not establish procedural position as
an independent causal determinant of satisfaction.

A recent randomized trial comparing supine and lithotomy flexible cystoscopy in
142 male patients similarly reported lower pain scores and shorter procedure duration in
the supine group [22]. The direction of the pain findings in the present study is consistent
with that randomized evidence. However, unlike the randomized trial, procedural position
in our cohort was selected by the treating urologist according to clinical feasibility and
patient characteristics. Consequently, the present findings should not be interpreted as
independent causal evidence of positional superiority. Rather, they provide complemen-
tary exploratory data on pain recorded at multiple procedural stages and on tolerance,
satisfaction, complications, and procedural outcomes in routine clinical practice.

From a practical perspective, flexible cystoscopy in the supine position was performed
on an examination table or hospital bed without leg elevation, lithotomy stirrups, or reposi-
tioning into lithotomy. This feature may be relevant for selected patients with restricted
mobility, contractures, fractures, critical illness, or difficulty assuming the lithotomy po-
sition. However, these observations should not be interpreted as evidence that supine
positioning improves patient outcomes or operational efficiency. Preparation time, staff
workload, transfer requirements, workflow efficiency, and patient preference for future
procedures were not directly evaluated. Therefore, any potential operational advantages of
supine positioning require direct assessment in prospectively designed studies.

No statistically significant between-group differences were observed in procedural
success or recorded complications. However, the small number of unsuccessful proce-
dures and complications limits statistical precision and precludes conclusions regarding
equivalence or comparative safety. Procedural success rates were high and comparable
between groups, and complication rates were low without significant differences. These
findings are consistent with previous reports indicating that flexible cystoscopy is a safe
procedure with a low complication profile [23,24]. Beyond these findings, flexible cys-
toscopy offers important practical advantages due to its compact and portable design. In
our clinical setting, its use allowed procedures to be performed under local anesthesia
without the need for patient repositioning or operating room preparation. This approach
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may be particularly beneficial in patients for whom lithotomy positioning is difficult or
contraindicated, such as those with musculoskeletal limitations, contractures, fractures, or
critical illness. In such populations, the ability to perform cystoscopy in the supine position
may facilitate both diagnostic evaluation and minor therapeutic interventions, including
catheterization under direct visualization. Our findings support these practical advantages,
as the supine approach was associated with high procedural success rates and improved
patient tolerance.

In the exploratory post hoc subgroup of patients with documented difficult catheteriza-
tion, cystoscopy-guided catheter placement was successful in 19/20 patients in the supine
group and 13/20 patients in the lithotomy group. However, this analysis included only
20 patients per group, was not prespecified or separately powered, and was based on a
small number of catheterization failures. It was also subject to clinician-directed position
selection and confounding by indication. Consequently, the observed difference should not
be interpreted as evidence that supine positioning improves catheterization success. This
finding is hypothesis-generating and requires evaluation in a larger, prospectively defined
and adequately powered cohort. The additional descriptive review showed that [mobility-
related limitations/difficulty assuming lithotomy] were more frequently documented in
the supine group, confirming that the two groups differed in at least some factors involved
in position selection. The direction of the resulting bias cannot be determined with certainty.
Greater baseline physical limitation could have increased discomfort in the supine group
and biased the association toward the null; conversely, clinician selection of the position
considered more tolerable for an individual patient could have favored lower pain scores
in that group. Moreover, the incomplete and non-standardized documentation of anxiety
and previous cystoscopy experience prevented reliable adjustment for these factors.

The findings of this study have several clinical implications. The observed associations
suggest that supine flexible cystoscopy may warrant consideration when lithotomy posi-
tioning is difficult or clinically impractical. However, the present findings are insufficient
to establish the superiority of one position or to support routine changes in clinical prac-
tice. Performing flexible cystoscopy without leg elevation or lithotomy stirrups may have
practical value in selected patients; however, preparation time, staff workload, and work-
flow efficiency were not directly measured in this study. The observed associations may
inform the design of future prospective studies; however, the present data are insufficient
to support a prediction tool or position-based clinical decision rule.

This study has several important limitations. First, its retrospective, non-randomized
observational design precludes causal inference. Procedural position was selected by
the treating urologist according to clinical feasibility, and patients with limited mobility
or difficulty assuming lithotomy were more likely to undergo cystoscopy in the supine
position. This clinician-directed selection introduces selection bias and confounding by
indication. The distributions of study center and primary operator also showed modest
between-group differences. Although these differences were not statistically significant,
operator preference, procedural technique, and center-specific practice patterns may have
influenced both position selection and patient-reported outcomes. The limited sample
size prevented robust operator-stratified or center-stratified adjustment; therefore, residual
operator- and center-level confounding cannot be excluded. Because operator preferences
and institutional positioning practices may vary across clinical settings, the present findings
may not be generalizable to institutions with different patient-selection approaches, staffing
structures, operator experience, or procedural-positioning protocols. Although the groups
were comparable with respect to the measured demographic and clinical characteristics,
mobility limitation, baseline position-related discomfort, patient anxiety, detailed urethral
anatomy, and previous cystoscopy experience were not systematically quantified and could
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not be included in the adjusted analysis. Therefore, substantial residual confounding cannot
be excluded, and the observed differences in pain, tolerance, and satisfaction cannot be
attributed solely to procedural position. The relatively small sample size limits the precision
and stability of the estimates, and fitting several predictors in a cohort of 80 patients
may have increased the risk of model overfitting. Accordingly, the adjusted estimates
and overall findings should be interpreted cautiously and considered exploratory and
hypothesis-generating rather than practice-changing; confirmation in adequately powered
prospective randomized studies is required.

Second, the study included only adult male patients; therefore, the findings cannot be
generalized to women undergoing flexible cystoscopy because of differences in urethral
anatomy, instrument insertion, and procedural experience. Third, the difficult catheter-
ization analysis was an exploratory post hoc analysis involving only 40 patients, with
20 patients in each positional group. It was not prespecified or separately powered and was
based on a small number of catheterization failures. Accordingly, this subgroup analysis
was severely underpowered for reliable comparative inference and should be interpreted
solely as hypothesis-generating; it remains vulnerable to random error, misclassification,
selection bias, and confounding by indication. Fourth, procedural tolerance and overall
satisfaction were assessed using separate single-item rating scales rather than validated
multidimensional instruments. Although tolerance was intended to represent the patient’s
ability to endure the procedure and satisfaction reflected a broader evaluation of the pro-
cedural experience, some conceptual overlap remains possible. Furthermore, because
insertion-related pain may lie on the pathway between procedural position and overall
satisfaction, the secondary satisfaction model estimates conditional rather than total associ-
ations and should not be interpreted as evidence of a causal effect. In addition, procedural
position was directly observable, and neither patients nor the clinical personnel recording
the patient-reported outcomes were blinded. Because the scores were obtained during
routine clinical care rather than under a research-specific blinded assessment protocol,
response bias, observer-related measurement variability, and social-desirability bias cannot
be excluded. Finally, all procedures were performed using a single flexible cystoscope
system. Although this standardized instrumentation across the groups, device-specific
differences in shaft diameter and stiffness, distal-tip flexibility, surface characteristics,
working-channel dimensions, and optical performance may limit generalizability to other
single-use or reusable flexible cystoscope platforms.

5. Conclusions

In this retrospective, non-randomized observational study of adult male patients,
clinician-selected supine positioning during flexible cystoscopy was associated with lower
reported pain and higher procedural tolerance and overall satisfaction compared with
lithotomy positioning. No statistically significant between-group differences were observed
in overall procedural success or complication rates. Supine positioning was technically
feasible on an examination table or hospital bed without leg elevation, lithotomy stirrups,
or repositioning; however, the present study did not establish a patient-level or operational
benefit of this approach. Clinician-directed position selection, differences in mobility-
related characteristics, and residual unmeasured confounding preclude causal inference.
Accordingly, these findings should be considered exploratory and hypothesis-generating.
They should primarily inform the design of adequately powered prospective randomized
studies rather than immediate changes in routine clinical practice.
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