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Abstract 

Background Flexible cystoscopy is widely used for the diagnosis and surveillance of various urological conditions 
and is commonly performed in an outpatient setting under local anaesthesia. Various adjuncts have been proposed 
to reduce patient discomfort, with the most notable being the manual bag squeeze method. This approach elevates 
irrigation fluid pressure, induces hydrodistension, and has received a strong recommendation from the European 
Association of Urology (EAU). However, the manual bag squeeze method is limited by inconsistencies in the pressure 
applied by individuals and the need for additional staff members to perform the procedure. This trial aims to assess 
the efficacy of standardised pressure bags in elevating irrigation fluid pressure during flexible cystoscopy and its 
impact on reducing mean pain scores, compared to conventional gravity drainage and the manual bag squeeze 
manoeuvre.

Methods A randomised, controlled, double blinded, single-centre, parallel-group trial will be conducted. Participants 
scheduled to undergo flexible cystoscopy will be recruited, screened for eligibility and randomised to one of three 
study groups: (1) Intervention 1 – Pressure bag Group, (2) Intervention 2 – Manual bag squeeze group, and (3) Control 
– Gravity drainage group with a simulated bag squeeze. Randomisation will be stratified based on participants’ history 
of prior flexible cystoscopy. The primary outcome is the mean pains score reported by participants immediately 
after the procedure, assessed using a Numerical Rating Scale (NRS). Secondary outcomes include Patient Reported 
Outcome Measures (PROMIS) surveys at day 7 post flexible cystoscopy to evaluate for pain intensity (1a), Pain infer-
ence (short form 6a) and emotional distress-anxiety (Short form 4a), as well as the incidence of complications 
reported at day 30 post-procedure.

Discussion This trial will evaluate the role of pressure bags to elevated fluid irrigation pressure and its effect 
on reducing patient discomfort during flexible cystoscopy using a rigorous methodology. If proven to be effective, 
pressure bag fluid irrigation has the potential to be implemented as one of the standards of practice for flexible 
cystoscopies.
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Introduction
Background and rationale
Flexible cystoscopy is a commonly used in the diagnosis 
and surveillance of various urological conditions. Cys-
toscopy involves the insertion of a fibre-optic camera 
into the bladder through the urethral meatus, enabling 
direct visualisation of the lower urinary tract. The use 
of sterile irrigation fluid during the procedure enhances 
visual clarity. Similarly, flexible cystoscopy employs a 
flexible camera and is typically performed under local 
anaesthesia in an outpatient clinical setting. In contrast, 
rigid cystoscopy is typically performed under a general 
anaesthetic, and is generally reserved for cases where 
additional interventions, such as biopsies or the removal 
of tumours or bladder stones, are anticipated. The avoid-
ance of general anaesthesia and its associated compli-
cations are advantageous to the routine use of flexible 
cystoscopy for diagnostic purposes and the healthcare 
economic burden associated with its use is significantly 
cheaper compared to rigid cystoscopy [1, 2]. Further-
more, it optimises the allocation of operating theatre 
resources, allowing healthcare facilities to reserve operat-
ing theatre time for confirm cases of urological patholo-
gies rather than diagnostic investigations.

The use of flexible cystoscopy in male patients is asso-
ciated with greater comfort and tolerability compared to 
rigid cystoscopy when performed under local anaesthe-
sia, as highlighted in the European Association of Urol-
ogy (EAU) Guidelines [3, 4]. The distinct anatomical 
differences between male and female patients can influ-
ence the location and degree of pain caused by cystos-
copy [5]. Males experience greater resistance and pain 
as the cystoscope passes through the urethral membrane 
compared to females and as such, prior studies have 
focused on minimising pain during flexible cystoscopies 
primarily on male patients.

Despite the administration of local anaesthesia, flexible 
cystoscopy in males still causes varying degrees of dis-
comfort, often influenced by patient-specific and disease-
related factors [6, 7]. Prior studies have demonstrated 
varying time-points of procedural discomfort during 
flexible cystoscopy, suggesting that the most significant 
pain occurring during passage of the external urethral 
sphincter [8]. Amongst the studied interventions evalu-
ated to mitigate discomfort, the manual ‘bag-squeeze’ 
manoeuvre has been identified as the most clinically 

practical [9]. Other proposed adjuncts included the use 
of nitrous oxide gas, midazolam, intraurethral lidocaine 
gel with varying intraurethral dwelling times and vol-
umes, plain lubricant gel, music, stress balls, DVD videos, 
live cystoscopy viewing for patients, virtual reality-based 
distraction, and transcutaneous electrical nerve stimula-
tion (TENS) [10–18]. While these methods have shown 
varying degrees of effectiveness, their practical applica-
tion in clinical settings is often constrained by inherent 
limitations.

Sedatives and anxiolytics, such as Nitrous Oxide gas 
and Midazolam, have been shown to effectively alleviate 
procedural pain. However, their use is associated with 
significant adverse effects, including respiratory depres-
sion, nausea and vomiting [18–20]. Consequently, these 
agents often necessitate cardiorespiratory monitoring 
and the involvement of trained anaesthetic staff, which 
restricts their feasibility in outpatient settings—a key 
advantage of flexible cystoscopy [21]. A recent systematic 
review by Raskolnikov et al. [12] assessed the efficacy of 
lidocaine impregnated lubricant gel during flexible cys-
toscopy, reporting a statistically significant reduction 
in pain. However, this effect was time-dependent, with 
greater efficacy observed with longer dwell times. Despite 
this, the clinical significance of the observed reduction – 
measured as a 0.2 decrease on the VAS – remains unclear 
[12]. Additionally, interventions such as music, stress 
balls, live cystoscopy viewing for patients, virtual reality-
based distraction, plain lubricant gel and transcutaneous 
electrical nerve stimulation did not result in any signifi-
cant pain reduction [14–18].

A recent randomised controlled trial by Berjoui 
et  al. (2020) examined the efficacy of the ‘bag squeeze’ 
manoeuvre for generating pressure irrigation during 
flexible cystoscopy [10]. This involves a staff member 
manually compressing the irrigation fluid bag to increase 
pressure, as opposed to the conventional method of fluid 
drainage via gravity. The increased pressure induces 
hydrodistension, easing the passage of the flexible cysto-
scope across the membranous urethra. This study dem-
onstrated that the ‘bag-squeeze’ manoeuvre significantly 
reduced mean pain scores, as measured with a VAS, from 
3.39 (95% CI 2.99–3.78) in the control group to 1.91 (95% 
CI 1.60–2.22) in the intervention group. This technique 
has since been strongly recommended by the European 
Urology Guidelines for usage as a proposed standard of 
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care [4]. However, this study highlighted several limita-
tions, limiting its reproducibility. The human difference 
in the manual pressure applied during the ‘bag-squeeze’ 
manoeuvre introduces inconsistency, while the need for 
an additional staff member to perform the technique 
increases staffing requirements and associated costs.

In this study, we aim to perform a prospective ran-
domised, blinded trial to investigate improvements in 
procedural pain from flexible cystoscopies with a pres-
sure-irrigation fluid. This will be achieved through use of 
fluid-pressure bags which can be set to standardised level 
to avoid the variability in a ‘bag-squeeze’ technique and 
decreases the number of staff required during the pro-
cedure. Manual bag squeeze can result in fluid flow rate 
of 6 - 10 mls/second on Uroflow through flexible cysto-
scope. Pressure bag setting of 350 mmHg was found to 
be required to create flow rate of 10 mls/second on Uro-
flow through flexible cystoscope. This intervention could 
represent a simple, cost-effective solution that is widely 
available and easily applied. If proven to be an effective 
means of reducing pain during flexible cystoscopies, 
pressure bag fluid irrigation has the potential to be imple-
mented as one of the standards of practice for flexible 
cystoscopies.

Objectives
Aim 1: To Investigate whether different types of fluid 
irrigation pressures during flexible cystoscopy results 
in decreased pain
Using standardised pressure bags found in more health-
care institutions, we hope to see a reduction in mean 
pain scores using validated questionnaires self-reported 
by patients. If proven to be effective, this will represent 
an easily accessible, easily reproducible and cost-effective 
simple intervention with potential to be implemented as 
standard practice. We hypothesise that pressure bag fluid 
irrigation, at a set standardised pressure will significantly 
reduce patients’ pain during flexible cystoscopy when 
compared to gravity drainage and comparable to the 
‘bag-squeeze’ technique.

Aim 2: To investigate pain interference in usual daily 
activities following cystoscopy with different types of fluid 
irrigation pressures and assess for any complications at day 
30 with either methods
All participants in our study will undergo two follow up 
evaluations post cystoscopy, at day 7 and another at 30 
days. Although the majority of post-cystoscopy com-
plications – particularly urinary tract infections (UTIs) 
– are expected to manifest within 7–14 days, the 30 
day timepoint is retained as a precautionary measure to 
capture any delayed or atypical presentations. A UTI is 
defined as (1) a symptomatic presentation that results 

in an antibiotic prescription documented in the medical 
records, or (2) a positive urine culture in a symptomatic 
patient.

Trial design
This study is designed as a parallel group, randomised, 
double-blinded controlled trial. Patients will be randomly 
allocated into three groups to evaluate whether pressure 
bag irrigation (Intervention 1) reduces pain scores com-
pared to conventional fluid irrigation drainage against 
gravity (control) and manual bag-squeeze (Intervention 
2) as supported by the EAU guidelines. This study pro-
tocol follows the Standard Protocol Items: Recommen-
dations for Interventional Trials (SPIRIT) guidelines. 
This study was approved by Institutional review boards 
at the Western Sydney Local Health District (WSLHD) 
Human Research Ethics Committee (HREC) with eth-
ics approval obtained (2023/PID00688) and was regis-
tered in ANZCTR (ACTRN12623000799651). Written 
Informed consent will be obtained from all participants.

Methods
Study setting
This study will be performed in the Endoscopy Unit of 
the outpatient department at Westmead Hospital, Syd-
ney Australia. Westmead Hospital is a major public 
healthcare facility and tertiary referral centre located in 
Western Sydney. Participants scheduled to undergo flex-
ible cystoscopy at this single-centre public hospital will 
be recruited for the trial following the provision of writ-
ten informed consent. After enrolment and randomisa-
tion, participants will undergo flexible cystoscopy, during 
which immediate post-procedural pain scores will be 
recorded. Additionally, follow up data will be collected at 
7 days and 30 days post procedure to assess for any com-
plications requiring a medical review.

Eligibility criteria
Eligible participants who meet the inclusion and exclu-
sion criteria, (Table  1) will undergo a screening process 
conducted by one of two methods: (1) One of two urol-
ogy registrars from the investigative team will review 
patients with upcoming flexible cystoscopy appointments 
via the electronic medical record (eMR) and contact eli-
gible patients to describe the study and obtain informed 
consent remotely, which will be documented using the 
Research Electronic Data Capture System (REDCap). 
Otherwise, (2) Clinicians working in the outpatient 
clinics who book patients for flexible cystoscopy can 
contact one of the two urology registrars who will then 
screen the patient for eligibility, contact eligible patients, 
obtain informed consent and document in REDCap, as 
appropriate. A modified institutional Patient Informed 
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Consent Form (PICF – Appendix A) will be used in 
which the investigative team will outline to each eligible 
patient, emphasising the purpose of the study, randomi-
sation, duration, patient’s rights and responsibilities, 
along with potential risks and benefits. Each participant 
will be provided with ample opportunity to ask questions 
and review the provided information in their own time 
prior to providing consent to participate.

Participants who are found to initially meet the inclu-
sion criteria and are randomised but required an unan-
ticipated additional procedure during flexible cystoscopy 
(such as, urethral dilatation) will be excluded from the 
analysis.

Interventions
Routine Flexible cystoscopies will be performed at West-
mead Public Hospital’s Endoscopy Unit. All participants 
will be in the supine position and receive 10 ml of instil-
lagel (Lidocaine 2% gel) immediately prior to their flex-
ible cystoscopy insertion. Intraurethral lidocaine gel will 
remain within all participants urethra for 1 min, prior to 
insertion of the cystoscope in accordance with recom-
mended scope of current clinical guidelines and common 
practice. To ensure allocation concealment, a physi-
cal barrier will be placed in front of the fluid irrigation 
bag setups (Fig. 1). The second assistant, responsible for 
retrieving the opaque envelopes containing the alloca-
tion details for each patient, will review the allocation 
and ensure the correct intervention or control is applied. 
The second assistant will then pass the giving set line, 
attached to the corresponding bag (pressure bag, bag-
squeeze manoeuvre, or gravity drainage with simulated 
bag-squeeze), around the physical barrier to the first 
assistant. The first assistant will subsequently hand it over 
to the proceduralist at the appropriate stage of the pro-
cedure. The height of all irrigation bags is standardised 
at 60 cm above the participants bladder and all patients 
undertook flexible cystoscopy using a 16 Fr Olympus cys-
toscope. All irrigation fluids will utilise 1 L bags of sterile 
water for irrigation.

Intervention 1: pressure bag irrigation
We employ the ‘INFU-SURG’ 1000 ml Pressure infuser 
for the pressure bag intervention study arm. This is a 
registered class 1 medical device within the Australian 
Register of Therapeutic Goods (ARTG). ‘INFU-SURG’ 
holds the CE Mark (CE 2797/BSI Group) relevant to the 
European economic area attesting to its conformity with 
relevant EU health, safety, and environmental protec-
tion standards. In addition to this, ‘INFU-SURG’ is used 
internationally; by using this pressure infuser, we ensure 
adherence to standard-of-care usage for elevating irri-
gation fluid pressure during flexible cystoscopy. Appen-
dix C contains the full Clinical Investigation Plan (CIP) 
related to our use of IFU-SURG pressure bags.1 Litre of 
sterile water for irrigation is placed inside the pressure 
bag and set at 350 mmHg of pressure attached to an MD 
Devices giving set. Prior UroFLow study has demon-
strated that at this setting, a flow rate of 10 ml/s passing 
through the cystoscope was achieved.

Intervention 2: manual bag‑squeeze
A designated staff member, referred to as the ‘second 
assistant’ will be responsible for performing the manual 
bag-squeeze manoeuvre for all patients assigned to this 
intervention arm. This approach aims to minimize vari-
ability in the manoeuvre by preventing differences in 
manual input from multiple staff members. This desig-
nated individual will endeavour to maintain consistent 
pressure throughout the duration of the flexible cystos-
copy, from its entry into the urethra to its passage into 
the bladder. At predetermined intervals throughout the 
study, approximate pressure levels achieved during the 
bag-squeeze manoeuvre will be intermittently assessed 
using a UroFlow machine. While not a primary endpoint, 
these measurements will serve as ancillary data, provid-
ing insight into the consistency of pressure application.

Control: gravity drainage with simulated bag‑squeeze
Similarly, the ‘second assistant’ will be responsible for 
simulating a bag-squeeze for all patients allocated to 
the control group which employs conventional fluid 

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Male Chronic pelvic pain

Older than 18 years of age Bladder Pain Syndrome or Interstitial Cystitis

No previous complications during flexible cystoscopy Chronic pain syndrome

No anticipated additional procedure is to be required during cystoscopy (such as, urethral dilatation, 
removal of ureteric stent)

History of meatal stenosis, urethral stricture 
or bladder neck contracture

Use of analgesia within 24 h of cystoscopy

Presence of Indwelling urethral catheter 
within 24 h of cystoscopy
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irrigation pressures due to gravity drainage. The role of 
the simulated bag-squeeze is to ensure allocation con-
cealment from the proceduralist and first assistant during 
the procedure.

Outcomes
Primary outcome measure
The mean pain score as reported by participants imme-
diately following flexible cystoscopy, as assessed using a 
Numerical Rating Scale-NRS (Fig.  2). Each participant 
will be asked to score their peak pain levels experienced 
during flexible cystoscopy prior to leaving the procedure 
room, ensuring appropriate standardisation of timing of 
pain assessment of participants across the three study 
arms.

Secondary outcome measures
The secondary outcome measures include:

1. Patient reported outcome measures (PROMIS) sur-
veys at 7  days post-cystoscopy (Appendix B). These 
surveys will be provided to patients electronically 
on their nominated email address and will assess for 
Pain intensity (1a), Pain inference with activities of 
daily living (Short Form 6a), and Emotional Distress-
Anxiety (Short Form 4a).

2. Complications of urinary tract infection, haematu-
ria or urinary retention within 30 days after flexible 
cystoscopy. This analysis will be performed by one of 
two urology registrars in the investigative team who 
will review the electronical medical records (eMR) 

Fig. 1 Endoscopy room trial layout
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along with contacting the patients for a short inter-
view.

Participant timeline
Eligible participants for the study will be identified 
through a review of the electronic medical records (eMR) 
or flexible cystoscopies scheduled via outpatient clinics. 
Screening for eligibility will be performed by one of two 
urology registrars from the investigative team. Patients 
deemed eligible will be contacted prior to the procedure 
and provided with the Patient Information and Consent 
Form (PICF), allowing them 3 days to review the mate-
rials and consider their participation. Emphasis will be 
placed on ensuring that individuals understand they 
should not provide consent if they feel uncomfortable. 
Subsequently, participants will be contacted no later 
than one day prior to their procedure to obtain informed 
consent remotely. During this interaction, the voluntary 
nature of participation will be reiterated.

Sample size
Sample size calculation was performed using nQuery 
advisor to compare immediate post-procedural pain 
scores amongst the three groups – control (gravity drain-
age), manual bag-squeeze, and pressure bag irrigation 
– using two-sided superiority tests. Drawing on prior 
research (e.g., Berjoui et  al. 2020), we assumed a mean 
pain score of approximately 3.4 in the control arm, a 
clinically relevant mean difference of 1.5–2.0 points on a 
10-point NRS, and a standard deviation of about 2. For 
a two-sample comparison (intervention vs control), with 
a two-sided alpha of 0.05 and a target power of at least 
80%, we estimated that 26 control participants would 
be sufficient to detect this difference against one inter-
vention arm. However, because the trial includes two 
intervention arms and we also aim to sufficiently power 

secondary comparisons (e.g., intervention 1 vs interven-
tion 2), we expanded the total sample size.

With an overall alpha of 0.05, a total of 190 partici-
pants (30 in the control group and 80 in each interven-
tion group), was determined to provide adequate power 
(80–90%) to detect a clinically meaningful effect. This 
allocation ratio enables comparisons of each interven-
tion versus the control arm and preserves sufficient sam-
ple size for a secondary comparison between the two 
interventions.

Specifically, we plan to recruit 80 participants in each 
intervention arm (pressure bag irrigation and manual 
bag-squeeze) and 30 participants in the control arm, 
yielding a total sample size of 190. This allocation was 
further guided by calculations indicating that 75 partici-
pants per arm would be required to achieve at least 90% 
statistical power, using a two-sided t-test with a signifi-
cance level of 0.04, an equivalence margin of 1, and an 
expected difference of 0.

The overall significance level for the study is set at 0.05, 
and we will apply appropriate adjustments for multiple 
comparisons in the final analysis.

Recruitment
At Westmead Hospital, approximately 30 flexible cystos-
copies are performed each week, 70% of which are male. 
The recruitment of 190 participants (30 control, 80 per 
intervention arm) is expected to take 100 weeks given the 
current process of recruitment and the anticipation of 
intermittent delays secondary to clinic rescheduling and 
staff availability. Regular review of clinic schedules and 
the electronic medical records (eMR) will be performed 
by two urology registrars to identify eligible patients, 
along with early engagement of eligible participants. 
Recruitment will be finalised no later than the day before 
the procedure, integrated into the routine pre-procedural 
screening conducted for these flexible cystoscopy lists. 
Flexible cystoscopies are performed in the outpatient 

Fig. 2 NRS pain distress rating for participant’s flexible cystoscopy experience
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Endoscopy Unit at Westmead Hospital by the Urology 
senior resident medical officer who will be blinded and 
not involved in the study further. Recruitment for this 
study commenced in February 2024, and as of the time of 
this study protocol submission, 68 participants have been 
enrolled.

Allocation & blinding
Sequence generation
Once a participant is deemed eligible and provides con-
sent and is thereby enrolled, we will employ a stratified, 
blocked randomisation approach generated by a web-
based platform (www. rando mizer. org). Participants will 
be stratified according to prior flexible cystoscopy expe-
rience, as this variable may influence procedural toler-
ance drawing on previous negative experiences, thereby 
possibly resulting in biased self-reported pain scores [22]. 
Within each stratum, the allocation sequence is created 
using permuted blocks of variable sizes to ensure bal-
anced group assignment while reducing predictability. 
This randomisation software operates without replace-
ment, maintaining a strictly non-repetitive assignment of 
participants to one of the three study arms (gravity drain-
age control, manual bag-squeeze, and pressure bag).

Allocation concealment and implementation
Allocation concealment will be maintained throughout 
the duration of the study using opaque, sealed enve-
lopes. Each envelope will contain the group allocation 
for the individual patient, as determined by the random 
sequence generated by the computer-based randomiser 
tool. The envelopes, sequentially numbered, will be pre-
pared prior to the procedural list by a member of the 
investigative team not involved in data collection or 
analysis. During the trial, a second assistant, independ-
ent of the proceduralist and first assistant, will retrieve 
and open the appropriate envelope for each patient 
immediately prior to the commencement of the proce-
dure (Fig.  1). The second assistant will open the enve-
lope behind the secure barrier to ensure that allocation 
remains concealed from both the proceduralist, first 
assistant and the participant. Subsequently, the second 
assistant will prepare the corresponding intervention or 
control, assigned to that patient. For the pressure bag 
group, a giving set attached to a pressure bag set at 350 
mmHg will be provided to the first assistant. For the 
manual bag-squeeze group, an identical giving set will be 
applied by the second assistant behind the physical bar-
rier. For the control group, an identical giving set to the 
other two study arms will be provided, accompanied by a 
simulated bag squeeze to ensure blinding.

Blinding
This study is double blinded in design, ensuring that 
both the participants and proceduralist remain unaware 
of the group allocation. The urology registrar responsi-
ble for participant screening, recruitment and randomi-
sation is not involved in any subsequent stages of the 
study, including data collection, or analysis. Blinding is 
extended to other key investigators in this trial. Data col-
lectors, data analysts and outcome adjudicators are all 
blinded to group assignments. Once Data collection has 
concluded, the proceduralist will complete a ‘blinding 
assessment questionnaire’, in which they will be asked to 
infer the study arm to which each patient was assigned. 
This procedure will allow for evaluation of the effective-
ness of the blinding process.

Data collection methods
Participant baseline demographics (age, Date of Birth 
[DOB], medical record number, co-morbidities, medica-
tions, prior flexible cystoscopy) are collected on confir-
mation of enrolment and provision of informed consent. 
Proceduralist experience (< 3  months, 3–12 months, or 
> 12 months) will also be recorded. Outcome data will 
be collected at (1) baseline (mean pain score), immedi-
ately after either Intervention 1 or 2, or control group, (2) 
PROMIS surveys will be reviewed at day 7 and responses 
recorded and (3) Patient telephone interview at day 30 to 
assess for any medical complications following flexible 
cystoscopy. 1–3 remainder prompts will be provided to 
each patient yet to complete their day 7 surveys and mul-
tiple (1–3) attempts will be made at contacting patients 
at day 30, along with eMR review regarding any recent 
emergency department presentations. Missing outcome 
data will reported.

Data management
Outcome data will be transcribed into the Research 
Electronic Data Capture (REDCap) system (www. proje 
ct- redcap. org/). This data includes demographic and pro-
cedural data from the electronic medical records (eMR), 
along with outcome information (post procedure pain 
score, PROMIS survey scores). This data is entered into 
REDCap by one member of the investigative team who 
is blinded to allocation. For quality assurance, double-
check protocols for data entry, including spot audits and 
automated validation rules in REDCap are employed. 
Automatic audit trails capture every data entry and mod-
ification that is inputted into the database. Initially, data 
will be re-identifiable, however once participants data-
set has been completed or the study is completed, then 
the participants DOB and medical record number will 
be redacted to ensure the final data is deidentified. Final 

http://www.randomizer.org
http://www.project-redcap.org/
http://www.project-redcap.org/
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participant data is stored for a minimum of seven years 
from the date of the last entry as per New South Wales’s 
laws regarding storage of patient records. The maximum 
retention period for the deidentified data will be ten 
years before it is permanently destroyed. The principal 
investigator is the data custodian for the database. Please 
refer to Appendix D for the full Data Management Plan 
(DMP).

Statistical methods
Descriptive statistics will be used to summarise par-
ticipant characteristics across the three study groups. 
Appendix E contains the full Statistical Analysis Plan 
(SAP). Categorical variables will be compared using 
Fisher’s exact, while continuous variables will be ana-
lysed using independent two sample t-tests. Prior to 
conducting between-group comparisons, we will use the 
Shapiro–Wilk test to determine whether the pain and 
PROMIS data are normally distributed. If the distribu-
tion is approximately normal, independent two sam-
ple t-tests will be used to compare each intervention to 
the control arm. Given the unequal group sizes, we will 
check for homogeneity of variances (e.g., using Levene’s 
test). If there is evidence of unequal variances, we will 
employ the Welch’s t-test which does not assume equal 
variances and handles unbalanced sample sizes more 
robustly. Should any of the continuous variables violate 
normality assumptions as assessed by the Shapiro–Wilk 
test, we will use the Mann–Whitney U test instead which 
can handle unbalanced groups without bias given ties are 
accounted for automatically in the rank calculations.

Each intervention arm will be compared to the con-
trol arm with a two-sided alpha of 0.05, applying a 
multiple comparisons adjustment (e.g., Bonferroni or 
a hierarchical testing strategy) to maintain the family-
wise error rate. If we consider a one-sided approach for 
certain comparisons if they arise, an alpha set at 0.025 
will be used. If there are notable baseline imbalances in 
covariates, we will consider a propensity score weighting 
approach for sensitivity analyses rather than discarding 
observations via matching. Missing outcome data will be 
handled using multiple imputation methods, specifically 
using multivariate normal imputation (MVN), ensuring 
that participants who have incomplete data remain in the 
final analyses. The same approach will be used for analys-
ing the NRS for pain and the patient-reported outcome 
measurement information system (PROMIS) scores.

Data monitoring
Data monitoring committees (DMC) are not required 
for the purposes of this study, given only one variable is 
changing in an otherwise well-established practice. This 
study does not plan for a formal interim analysis, given 

the sample size and design are powered to address the 
primary outcome within the predefined trial duration 
(Table  2). Despite this, the investigative team will con-
duct ongoing safety monitoring to identify any unex-
pected adverse effects or procedural complications. If any 
safety concerns arise, the primary investigator, together 
with the coordinating principal investigator will review 
the data and consider early termination of the study.

Harms mitigation
Adverse events or unexpected injuries will be systemati-
cally recorded and during outcome assessment at day 7 
and day 30 post procedure, along with spontaneous par-
ticipant reports throughout the trial. Each adverse event 
will be reviewed for severity and clinical significance. All 
serious adverse events will be reported to the WSLHD 
HREC within 72 h and documented in the trial database. 
A summary of any adverse events will be included in the 
final report write-up to ensure transparency.

Auditing
All audit activities for this trial will be conducted in 
accordance with the standards outlined by the Western 
Sydney Local Health District (WSLHD) Human Research 
Ethics Committee (HREC). The HREC or a delegated 
monitoring body is responsible for reviewing the trial’s 
progress and may schedule an audit at least once annually 
or whenever deemed necessary based on a risk assess-
ment. These audits verify compliance with applicable 
local regulations, Good Clinical Practice (GCP) guide-
lines, and standards consistent with ISO 14155. These 
audits are performed independently of the investigative 
team, thereby maintaining impartial oversight. During 
an audit, investigators will provide open access to all trial 
documentation, participant records, and database logs. 
Any findings or recommendations will be documented 
and communicated promptly to both the study team 
and the HREC. In cases where changes to the protocol 
or procedures are warranted, these will be submitted 
for ethical review and approval prior to implementation. 
This framework ensures the data integrity, participant 
safety, and regulatory compliance are upheld throughout 
the duration of the study.

Ethics & dissemination
Research ethics approval
This study protocol was approved by the Western Sydney 
Local Health District (WSLHD) Human Research Eth-
ics Committee (HREC) on 11/07/2023 (2023/PID00688). 
Local site ethics approval was also obtained (2023/
STE02392). This study is registered in the ANZCTR reg-
istry (ACTRN12623000799651).
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Protocol amendments
Revisions to the study protocol will be reviewed and 
improved by all members of the investigative team. Any 
amendments will be resubmitted to the ethics review 
board for ethics re-approval and all enrolled participants 
will be informed.

Consent or assent
Informed consent will be obtained by one of two urology 
registrars on the investigative team prior to patient ran-
domisation and the collection of any preliminary demo-
graphic data. Following eligibility screening, potential 
participants will be contacted before the procedure to 
discuss the study in detail. If they express interest in par-
ticipating, patients will recieve Patient Information and 
Consent Form (PICF; Appendix A) via email and may 
sign the consent either electronically through the secure 
REDCap e-consent platform, by returning a signed PDF 
via email, or by providing a hard copy on the day of cys-
toscopy. Participants will be afforded 72 h to review the 
PICF and consider their participation. This approach 
minimises the need for multiple in-person visits solely 

for consent process, thereby reducing participant burden 
and expediting recruitment.

Confidentiality
Patients will be denoted with a study identification num-
ber on enrolment. This number will be used for data 
registration and will initially be re-identifiable for study 
members until the participants dataset is completed. Fol-
lowing this, identifiable characteristics (such as, date of 
breath, medical record number) will be removed. Stored 
data will be password encrypted in a REDCap database, 
only accessible by members of the investigative team for a 
minimum of 7 years.

Access to data
Throughout the duration of the study, access to re-iden-
tifiable information within the database is restricted to 
the research team members. Enrolled participants may 
request access to their pertinent data before de-identifi-
cation, in accordance with applicable policies. Upon the 
completion of the participants dataset or the conclusion 
of the study, the data is de-identified and retained within 
the final REDCap database. This non-identifiable data 

Table 2 Intended study schedule

Study period

Enrolment Allocation Post‑
allocation

Close‑out

Pre‑randomisation Before 
flexible 
cystoscopy

Day of 
flexible 
cystoscopy

After 
flexible 
cystoscopy

Post data collection

Timepoint (Days): − 3 − 1 0  + 7  + 30 ( +)30—60

Enrolment:
 Eligibility screen X

 Informed consent X

 Randomisation to Intervention groups or control X

Interventions:
 Pressure bag intervention 1 X

 Manual bag squeeze intervention 2 X

 Gravity drainage control group X

Assessments:

 Patient baseline characteristics X

 Mean pain score assessment X

 PROMIS Survey – survey monkey link sent to participants 
email

X

 Patient interview to assess for medical complications X

Data monitoring
 Demographic data input X

 Allocation & enrolment X

 Outcome data input X X X

Data assessment & report write‑up X
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can be shared with bona fide researchers upon request, in 
alignment with data-sharing guidelines established by the 
Australian Research Data Commons (ARDC).

Ancillary and post‑trial care
There will be no compensation for participants as out-
lined in the PICF. All protocol interventions are con-
ducted in accordance with approved regulations within 
New South Wales Health. Consequently, any adverse out-
comes will be managed through the Medicare scheme, 
either via the participant’s primary care provider, or 
through the Emergency Departments of public hospitals.

Dissemination policy
The results of this study will be disseminated to the pub-
lic through scientific urology focused conferences and 
journals. A copy of the final report will be sent to all 
interested participants at the conclusion of report write-
up and publication. The investigate team will determine 
the authorship of all planned presentation and publica-
tion works, with the order of authors reliant on the indi-
vidual contribution of each author. We will not employ or 
use any professional writers.

Discussion
Here we describe a study protocol for a randomised, dou-
ble blinded controlled trial to evaluate the role of pres-
sure on fluid irrigation in reducing patient discomfort 
as opposed to conventional gravity-based drainage and 
manual bag-squeeze. To our knowledge, this will be the 
first randomised controlled trial that evaluates the use of 
pressure bags in elevating irrigation pressure during flexi-
ble cystoscopy to assess patient self-reported pain scores.

This study has several limitations. Firstly, this study is 
conducted at a single centre thus findings may have lim-
ited generalisability particularly if the study population 
is not representative of broader demographic or clinical 
groups. This concern is heightened if patient baseline 
characteristics reveal a homogenous racial or cultural 
demographic. Such homogeneity could significantly 
impact the subjective nature of patient self-reported 
mean pain scores, as ethnic and cultural differences in 
pain perception and may introduce variability or bias. 
These factors could affect the interpretation of pain 
scores due to differences in individual pain thresholds, 
cultural attitudes towards pain, or expectations [23]. 
Additionally, variability in operator technique and chal-
lenges in consistently maintaining target irrigation pres-
sures, particularly during manual bag squeeze, could 
impact the reliability of the intervention. This limitation 
is mitigated by ensuring the same staff member assumes 
the second assistant role and whilst this aims to stand-
ardize the intervention and reduce variability, it does 

reduce external validity by limiting the range of opera-
tors who might perform the bag-squeeze differently in 
routine practice. Moreover, while blinding protocols are 
robust, they may be inadvertently compromised if proce-
duralists infer the intervention method through tactical 
feedback. This inherent limitation is challenging to miti-
gate and is a common issue in randomised trials involv-
ing clinical interventions. Finally, external factors such 
as room or fluid temperature, and patient positioning, 
may confound results. Efforts to minimise these effects 
include the use of standardised irrigation bag warmers, 
maintaining a consistent procedural room thermostat 
setting, and ensuring all patients are supine during flex-
ible cystoscopy.

This study holds significant clinical implications. If 
elevated irrigation fluid pressure via pressure bags is 
demonstrated to reduce mean pain scores compared to 
conventional gravity-based drainage and proves to be 
equivalent or superior to manual bag squeeze techniques, 
it could provide strong evidence supporting its broader 
adoption in flexible cystoscopy. While this study aimed 
to isolate the effects of sustained manual pressure in the 
bag squeeze arm and continuous pressure via a pressure 
bag set at 350 mmHg against a strict gravity based con-
trol, we acknowledge that clinicians frequently combine 
these techniques in routine practice. The pressure bag 
approach represents a readily reproducible, wildly acces-
sible, cost-effective and simple intervention to reduce 
patient discomfort. Future research, ideally multi-centre 
studies with a broader range of personnel would be valu-
able in validating and expanding upon these findings 
across diverse patient populations and clinical settings. 
Although our study offers valuable insights for local prac-
tice, further evidence from larger, more heterogenous 
cohorts is necessary before incorporating these findings 
into widespread clinical guidelines.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12894- 025- 01753-3.

Supplementary Material 1. Appendix A: PICF.

Supplementary Material 2. Appendix B: PROMIS Survey at Day 7.

Supplementary Material 3. Appendix C: Clinical Investigation Plan

Supplementary Material 4. Appendix D: Data Management Plan

Supplementary Material 5. Appendix E: Statistical Analysis Plan

Acknowledgements
Not applicable.

Authors’contributions
DA is responsible for study protocol development, patient recruitment, and 
final report write up at the conclusion of the trial. AC is responsible for patient 
recruitment and study protocol development. AD is responsible for study 
protocol development, data input and outcome assessment. LK is responsible 

https://doi.org/10.1186/s12894-025-01753-3
https://doi.org/10.1186/s12894-025-01753-3


Page 11 of 11Armany et al. BMC Urology          (2025) 25:105  

for data analyses, outcome assessment and supervision. Finally, AW is the 
coordinating principal investigator on this study, and assumes the role of 
chief investigator, with responsibilities in study protocol development, patient 
recruitment and supervision.

Funding
This study will be conducted using existing resources within the Western 
Sydney Local Health District and no extra costs are expected. No Sponsored 
Funding is provided.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This study has received form ethics board approval from the Western Sydney 
Local Health District (WSLHD) Human Resources Ethics Committee (HREC)—
2023/PID00688. Local site ethics approval was also obtained (2023/STE02392).
Informed consent will be obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Urology, Westmead Hospital, Corner Hawkesbury & Darcy 
Roads, Westmead, Sydney 2145 NSW, Australia. 2 Speciality of Surgery, Univer-
sity of Sydney, Sydney, Australia. 

Received: 14 January 2025   Accepted: 21 March 2025

References
 1. Keane KG, Redmond EJ, McIntyre C, O’Connor E, Madden A, O’Connell C, 

Inder SM, Smyth LG, Thomas AZ, Flynn RJ, Manecksha RP. Does instilla-
tion of lidocaine gel following flexible cystoscopy decrease the severity 
of post procedure symptoms? A randomised controlled trial assess-
ing the efficacy of lidocaine gel post flexible cystoscopy. Ir J Med Sci. 
2021;190(4):1553–9. https:// doi. org/ 10. 1007/ s11845- 020- 02458-2.

 2. Krajewski W, Zdrojowy R, Wojciechowska J, Kościelska K, Dembowski J, 
Matuszewski M, Tupikowski K, Małkiewicz B, Kołodziej A. Patient comfort 
during flexible and rigid cystourethroscopy. Wideochirurgia i inne tech-
niki maloinwazyjne = Videosurgery and other miniinvasive techniques. 
2016;11(2):94–7. https:// doi. org/ 10. 5114/ wiitm. 2016. 60665.

 3. Ucer O, Temeltas G, Gumus B, Muezzinoglu T. Comparison of pain, quality 
of life, lower urinary tract symptoms and sexual function between flexible 
and rigid cystoscopy in follow-up male patients with non muscle invasive 
bladder cancer: a randomized controlled cross section single blind study. 
Int J Clin Pract. 2021;75(4): e13853. https:// doi. org/ 10. 1111/ ijcp. 13853.

 4. EAU Guidelines on Non-muscle-invasive Bladder Cancer - UROWEB. (n.d.-
b). https:// uroweb. org/ guide lines/ non- muscle- invas ive- bladd er- cancer/ 
summa ry- of- chang es/ 2022.

 5. Xie Y, Wang W, Yan W, et al. Efficacy of urination in alleviating man’s 
urethral pain associated with flexible cystoscopy: a single-center 
randomized trial. BMC Urol. 2020;20:2. https:// doi. org/ 10. 1186/ 
s12894- 019- 0541-x.

 6. Pillai PL, Sooriakumaran P. Flexible cystoscopy: a revolution in urological 
practice. Brit J Hospital Med (London, England : 2005). 2009;70(10):583–5. 
https:// doi. org/ 10. 12968/ hmed. 2009. 70. 10. 44626.

 7. Patel AR, Jones JS, Babineau D. Lidocaine 2% gel versus plain lubricating 
gel for pain reduction during flexible cystoscopy: a meta-analysis of pro-
spective, randomized, controlled trials. J Urol. 2008;179(3):986–90. https:// 
doi. org/ 10. 1016/j. juro. 2007. 10. 065.

 8. Taghizadeh AK, El Madani A, Gard PR, Li CY, Thomas PJ, Denyer SP. 
When does it hurt? Pain during flexible cystoscopy in men. Urol Int. 
2006;76(4):301–3. https:// doi. org/ 10. 1159/ 00009 2051.

 9. Berjaoui MB, Aditya I, Herrera-Caceres J, Qaoud Y, Lajkosz K, Ajib K, Glase 
Z, Wagner H, Hersey K, Kenk M, Hamilton RJ, Kulkarni GS, Zlotta AR, Lee 
JY, Perlis N, Finelli A, Fleshner NE. A prospective randomized controlled 
trial of irrigation “Bag Squeeze” to manage pain for patients undergoing 
flexible cystoscopy. J Urol. 2020;204(5):1012–8. https:// doi. org/ 10. 1097/ 
JU. 00000 00000 001139.

 10. Calleary JG, Masood J, Van-Mallaerts R, Barua JM. Nitrous oxide inhala-
tion to improve patient acceptance and reduce procedure related 
pain of flexible cystoscopy for men younger than 55 years. J Urol. 
2007;178(1):184–8. https:// doi. org/ 10. 1016/j. juro. 2007. 03. 036.

 11. Song YS, Song ES, Kim KJ, et al. Midazolam anesthesia during rigid and 
flexible cystoscopy. Urol Res. 2007;35:139–42. https:// doi. org/ 10. 1007/ 
s00240- 007- 0091-7.

 12. Raskolnikov D, Brown B, Holt SK, Ball AL, Lotan Y, Strope S, Schroeck 
F, Ullman R, Lipman R, Smith AB, Gore JL. Reduction of pain during 
flexible cystoscopy: a systematic review and meta-analysis. J Urol. 
2019;202(6):1136–42. https:// doi. org/ 10. 1097/ JU. 00000 00000 000399.

 13. Chen YT, Hsiao PJ, Wong WY, Wang CC, Yang SS, Hsieh CH. Randomized 
double-blind comparison of lidocaine gel and plain lubricating gel in 
relieving pain during flexible cystoscopy. J Endourol. 2005;19(2):163–6. 
https:// doi. org/ 10. 1089/ end. 2005. 19. 163.

 14. McClintock G, Wong E, Mancuso P, Lalak N, Gassner P, Haghighi K, Rathore 
P, McAulay L, Jeffery N. Music during flexible cystoscopy for pain and anx-
iety - a patient-blinded randomised control trial. BJU Int. 2021;128(Suppl 
1):27–32. https:// doi. org/ 10. 1111/ bju. 15527.

 15. Gezginci E, Iyigun E, Kibar Y, Bedir S. Three distraction methods for 
pain reduction during cystoscopy: a randomized controlled trial 
evaluating the effects on pain, anxiety, and satisfaction. J Endourol. 
2018;32(11):1078–84. https:// doi. org/ 10. 1089/ end. 2018. 0491.

 16. Koenig J, Sevinc S, Frohme C, et al. Does visualisation during urethrocys-
toscopy provide pain relief? Results of an observational study. BMC Urol. 
2015;15:56. https:// doi. org/ 10. 1186/ s12894- 015- 0053-2.

 17. Walker MR, Kallingal GJ, Musser JE, Folen R, Stetz MC, Clark JY. Treatment 
efficacy of virtual reality distraction in the reduction of pain and anxiety 
during cystoscopy. Mil Med. 2014;179(8):891–6. https:// doi. org/ 10. 7205/ 
MILMED- D- 13- 00343.

 18. Hruby G, Ames C, Chen C, Yan Y, Sagar J, Baron P, Landman J. Assess-
ment of efficacy of transcutaneous electrical nerve stimulation for 
pain management during office-based flexible cystoscopy. Urology. 
2006;67(5):914–7. https:// doi. org/ 10. 1016/j. urolo gy. 2005. 11. 043.

 19. Myles PS, Leslie K, Silbert B, Paech MJ, Peyton P. A review of the risks and 
benefits of nitrous oxide in current anaesthetic practice. Anaesth Inten-
sive Care. 2004;32(2):165–72. https:// doi. org/ 10. 1177/ 03100 57X04 03200 
202.

 20. Knuf K, Maani CV. Nitrous oxide. In: StatPearls. StatPearls Publishing, 
Treasure Island (FL); 2022. PMID: 30422517.

 21. Peyton PJ, Wu CY. Nitrous oxide-related postoperative nausea and vomit-
ing depends on duration of exposure. Anesthesiology. 2014;120(5):1137–
45. https:// doi. org/ 10. 1097/ ALN. 00000 00000 000122.

 22. Vasudeva, P., Kumar, A., Kumar, N., Jha, S. K., Kumar, R., Mohanty, A., et al. 
Effect of intraurethral dwell time of local anesthetic jelly on pain percep-
tion in men undergoing outpatient rigid cystoscopy: a randomized 
prospective study. Journal of Endourology. 2014;28(7), 846–849.

 23. Van Cleave J, Guerra A, Liang E, Squires A. Cultural influences on patients’ 
perception of pain. J Pain. 2023;24(4):66–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s11845-020-02458-2
https://doi.org/10.5114/wiitm.2016.60665
https://doi.org/10.1111/ijcp.13853
https://uroweb.org/guidelines/non-muscle-invasive-bladder-cancer/summary-of-changes/2022
https://uroweb.org/guidelines/non-muscle-invasive-bladder-cancer/summary-of-changes/2022
https://doi.org/10.1186/s12894-019-0541-x
https://doi.org/10.1186/s12894-019-0541-x
https://doi.org/10.12968/hmed.2009.70.10.44626
https://doi.org/10.1016/j.juro.2007.10.065
https://doi.org/10.1016/j.juro.2007.10.065
https://doi.org/10.1159/000092051
https://doi.org/10.1097/JU.0000000000001139
https://doi.org/10.1097/JU.0000000000001139
https://doi.org/10.1016/j.juro.2007.03.036
https://doi.org/10.1007/s00240-007-0091-7
https://doi.org/10.1007/s00240-007-0091-7
https://doi.org/10.1097/JU.0000000000000399
https://doi.org/10.1089/end.2005.19.163
https://doi.org/10.1111/bju.15527
https://doi.org/10.1089/end.2018.0491
https://doi.org/10.1186/s12894-015-0053-2
https://doi.org/10.7205/MILMED-D-13-00343
https://doi.org/10.7205/MILMED-D-13-00343
https://doi.org/10.1016/j.urology.2005.11.043
https://doi.org/10.1177/0310057X0403200202
https://doi.org/10.1177/0310057X0403200202
https://doi.org/10.1097/ALN.0000000000000122

	Pressure bag irrigation vs manual pressure and gravity drainage for reducing patient discomfort during flexible cystoscopy, A Study protocol for a randomised double blinded controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Introduction
	Background and rationale
	Objectives
	Aim 1: To Investigate whether different types of fluid irrigation pressures during flexible cystoscopy results in decreased pain
	Aim 2: To investigate pain interference in usual daily activities following cystoscopy with different types of fluid irrigation pressures and assess for any complications at day 30 with either methods

	Trial design

	Methods
	Study setting
	Eligibility criteria
	Interventions
	Intervention 1: pressure bag irrigation
	Intervention 2: manual bag-squeeze
	Control: gravity drainage with simulated bag-squeeze
	Outcomes
	Primary outcome measure
	Secondary outcome measures

	Participant timeline
	Sample size
	Recruitment
	Allocation & blinding
	Sequence generation
	Allocation concealment and implementation

	Blinding
	Data collection methods
	Data management
	Statistical methods
	Data monitoring
	Harms mitigation
	Auditing

	Ethics & dissemination
	Research ethics approval
	Protocol amendments
	Consent or assent
	Confidentiality
	Access to data
	Ancillary and post-trial care
	Dissemination policy

	Discussion
	Acknowledgements
	References


