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Does instillation of lidocaine gel following flexible cystoscopy
decrease the severity of post procedure symptoms? A randomised
controlled trial assessing the efficacy of lidocaine gel post
flexible cystoscopy
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Abstract
Objective To assess whether instillation of lidocaine gel both before and after flexible cystoscopy is more effective at reducing
post procedural symptoms than instillation of lidocaine gel pre flexible cystoscopy alone. We hypothesise that inadequate
urethral dwell time and dilution of lidocaine gel by the irrigation fluid during flexible cystoscopy limits its anaesthetic efficacy.
Only one other study has attempted to reduce bothersome urinary symptoms through an intervention after flexible cystoscopy.
Methods This was a randomised controlled trial in which patients were randomised 1:1 to receive lidocaine gel pre and post
flexible cystoscopy (treatment) or lidocaine gel pre flexible cystoscopy only (control). Patient-reported outcome measures were
used to assess symptoms and quality of life prior to cystoscopy, on day 2 and day 7 post cystoscopy.
Result Fifty patients were divided equally between the treatment and control groups. There were no significant differences in
baseline characteristics between the groups (p = 1.000). An overall symptoms variable was measured, though no significant
difference was found in the distribution of responses between the groups at baseline, 2 or 7 days after the flexible cystoscopy (p =
0.423, 0.651,0.735). In the treatment group, 1 patient (4.0%) presented to a doctor for review following flexible cystoscopy, and 4
patients (16.0%) presented in the control group (p = 0.349).
Conclusion Initial study results suggest that post-operative lidocaine does not significantly limit the exacerbation of urinary
symptoms following flexible cystoscopy; however, our results are not powered to detect a small difference. We do not recom-
mend a change in practice based on our results.
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Introduction

Flexible cystoscopy is one of the most important diagnostic
tools available to the urologist. The technique of using a flex-
ible fibre optic camera to visualise bladder mucosa was first
described by Harry Wilbur in 1981, using a pre-existing

choledochoscope [1]. The first dedicated flexible cystoscope
was presented by Clare Fowler in Dublin, at the 1984 BAUS
Annual Scientific Meeting at the Royal College of Surgeons
in Ireland [1]. Since then, flexible cystoscopy has become the
gold-standard first-line investigation in detecting bladder can-
cer and is one of the most commonly performed urological
procedures [2]. Flexible cystoscopy is usually performed in
the ambulatory setting using topical local anaesthetic lubricat-
ing gel and takes only a matter of minutes to perform. It rep-
resents a cheaper, faster, more readily available alternative to
rigid cystoscopy and eliminates the need for admission to
hospital and a general anaesthetic.

Despite the well-described advantages of flexible cystos-
copy, it has some limitations also, with patients often
experiencing troublesome post-procedural sequelae.
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Common symptoms after flexible cystoscopy include dysuria,
urgency and frequency of urination, haematuria and
suprapubic pain [3]. A recent survey highlighted the reduction
of pain associated with flexible cystoscopy as a research pri-
ority for patients [4].

The use of primitive urethral lubricants such as olive oil has
been reported for centuries, and the addition of local anaes-
thetic agents to improve tolerability of flexible cystoscopy has
been debated for well over 100 years. Cocaine was the first
product used for urethral anaesthesia in 1884 [5]. Since then,
silicone, tetracaine, dyclonine, tripelennamine and most re-
cently lidocaine have been used for this purpose [6]. There
remains no consensus still on optimum agent, dwell time,
quantity and instillation rate, and the product used various
widely between different institutions [7].

Lidocaine gel is commonly administered as a lubricant pri-
or to flexible cystoscopy due to its well-recognised anaesthetic
and antiseptic properties. Despite its widespread acceptance
and use amongst the urological community, numerous trials
have failed to show that lidocaine gel is significantly better at
reducing the symptoms experienced following cystoscopy
than other lubricants which do not contain anaesthetic
[8–13]. Indeed, three meta-analyses identified in a search of
the literature on the topic have yielded conflicting results as to
the benefit of using lidocaine gel for flexible cystoscopy [8, 9,
14]. The era of evidence-based medicine has seen a migration
away from simply doing things because they have been done
previously towards performing interventions that are proven
to be of benefit for patients.

Although lidocaine gel has a low side effect profile and is
generally well tolerated, should we be routinely using it for
urethral anaesthesia without good evidence to support its use?
Should we be searching for novel methods to improve tolera-
bility of flexible cystoscopy? Or, should we look to use this
well-known anaesthetic in a more effective way?

We hypothesise that inadequate urethral dwell time and
dilution of lidocaine gel by the irrigation fluid during flexible
cystoscopy limits its anaesthetic efficacy, and that it may be
more beneficial to administer the gel after the person has emp-
tied their bladder following the procedure. The aim of this
study is to investigate whether administration of lidocaine
gel both before and after flexible cystoscopy can reduce post
procedure symptoms.

Methods

This was a prospective randomised controlled trial. Ethical
approval was obtained from the Tallaght University
Hospital/St James Hospital Joint Research and Ethics
Committee (2019-01 List 3 (02)). All patients undergoing
flexible cystoscopy in Tallaght University Hospital between
September and December 2019 were considered for

enrolment in the study. Exclusion criteria included the pres-
ence of microbiological evidence of urinary tract infection on
urinalysis, intellectual disability and the presence of an in-
dwelling urethral catheter.

Patients were given a patient information leaflet explaining
the purpose of the study and an information booklet
explaining the procedure to read in the waiting room.
Patients who agreed to take part in the trial were then
counselled and consented by the doctor performing the proce-
dure, and a written consent form was included in the patient’s
chart.

Patients were randomised into 2 groups using a simple
computerised randomisation tool. The treatment arm received
intra-urethral lidocaine gel pre and post flexible cystoscopy.
The control arm received intra-urethral lidocaine gel pre flex-
ible cystoscopy only. The control arm represents current ac-
cepted practice in our institution. The lubricating gel used in
all subjects was a pre-loaded syringe (11 ml men, 6 ml wom-
en) containing 2% lidocaine and 0.05% chlorhexidine. The
external genitalia were sterilised using a chlorhexidine-based
solution, and warm saline was used for irrigation. A 15.5-fr
flexible cystoscope was used in all procedures. Flexible cys-
toscopies in the trial were performed by 5 urology trainees and
1 consultant urologist. All operators had significant experi-
ence in performing flexible cystoscopy before the trial
commenced.

All patients had pre-procedural 2% lidocaine gel inserted
urethrally in the same fashion: slow steady push with
milking of the gel down the male urethra. Urethral dwell
time prior to commencement of cystoscopy was 30 s, with
pinching of the urethral meatus to retain the gel. Following
the procedure, both study arms were instructed to empty
their bladder. The treatment arm were instructed to return
to the examination table following bladder emptying where
they had 2% lidocaine gel inserted again in the same fashion
as before the procedure. Patients were given wound pads to
prevent soiling of undergarments after leaving the cystos-
copy suite.

All participants completed validated symptom and quality
of life questionnaires prior to cystoscopy, on day 2 and day 7
post cystoscopy (Fig. 1). The 14-point UTISA questionnaire
assessed 7 of the most common symptoms experienced by
patients following flexible cystoscopy in terms of severity
and bothersomeness. Symptoms assessed were frequency of
urination, urinary urgency, dysuria, haematuria, suprapubic
discomfort, low back pain and incomplete bladder emptying.
Each symptom was evaluated using a Likert-type response
scale. The severity response options were ‘did not have’,
‘mild’, ‘moderate’ and ‘severe’ (scored 0-3), and the bother-
some response options were ‘not at all’, ‘a little’, ‘moderately’
and ‘a lot’(scored 0–3) [15].

A data collection sheet was completed by the performing
urologist following cystoscopy, noting patient demographics,
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study arm, findings at cystoscopy, first cystoscopy or repeat
procedure and whether and intervention was performed, e.g.
removal of ureteric stent.

Results

The total sample size in this study was 50, with 25 participants
in the treatment arm and 25 participants in the control arm.
Because of the small sample size in each arm, a Kolmogorov-
Smirnov test was performed to assess the normality of the
variables. For normal variables, an independent-samples t test
was performed to investigate any differences in the mean of
the variables between the two trial arms, while for non-normal
variables, the non-parametric Mann-Whitney test was per-
formed. To investigate the association between categorical
variables with only two levels, the Fisher’s exact test was
used.

The significance level of the tests was initially set to 5%;
however, as multiple tests have been performed for some var-
iables, a Bonferroni correction was used to avoid the multiple
comparison problem, by diving the significance level by the
total number of tests, hence using a new threshold. Analysis
was done in SPSS V.25 (IBM Corp. Released 2017. IBM

SPSS Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.).

The mean (sd) age of the participants in the treatment and
control groups was 61.96 (12.93) and 61.96 years (17.81),
respectively. The indications for flexible cystoscopy are
shown in Table 1, along with the number of first time or repeat
procedures.

Fig. 1 UTISA Questionnaire

Table 1 Characteristics

Treatment Control p value

Age (mean ± sd) 61.96 ± 12.93 61.96 ± 17.81 1.000

n (%) n (%)

Gender (female) 8 (32.0) 6 (24.0) 0.754

Review (yes) 1 (4.0) 4 (16.0) 0.349

Antibiotics (yes) 1 (4.0) 4 (16.0) 0.349

Previous cystoscopy 12 (48.0) 13(52.0)

Cystoscopy indication:

Haematuria 8 (32.0) 6 (24.0)

Bladder tumour 10 (40.0) 11 (44.0)

LUTS 5 (20.0) 4 (16.0)

Removal of Stent 1 (4.0) 4 (16.0)

Other 1 (4.0) 0 (0.0)
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An independent-samples t test revealed no significance dif-
ference between the mean age of the two groups, with a p
value = 1.000. In the treatment group, out of 25 participants,
8 (32.0%) were females, while this was 6 (24.0%) in the con-
trol group; however, the Fisher’s exact test showed no signif-
icant difference in the distribution of gender between the two
groups, with a p value = 0.754 (Table 1).

In the treatment group, 1 patient (4.0%) presented to a doctor
for review following flexible cystoscopy compared with 4 pa-
tients (16.0%) in the control group. However, the difference
was not significant according to the Fisher’s exact test with a
p value of 0.349. In addition, the same proportion of partici-
pants in each group were prescribed antibiotics, with no signif-
icant difference between the proportions (p = 0.349) (Table 1).

Symptom questionnaire

A symptom questionnaire was given to participants in the two
groups at baseline, and also 2 and 7 days after the flexible
cystoscopy. The severity and bothersomeness of 7 symptoms
were measured, namely, frequency, urgency, dysuria, incom-
plete bladder emptying, supra-pubic tenderness, low back pain
and haematuria, using a series of questions each with 4 cate-
gories, coded as below (severity/bothersomeness):

0: Did not have the symptom/Not at all
1: Mild/A little
2: Moderate/Moderately
3: Severe/A lot

A series of Mann-Whitney’s tests were performed to assess
any differences in the distribution of the responses at each
time point (baseline, 2 days and 7 days after the flexible cys-
toscopy) between the two groups. As a result, 3 tests were
carried out for each symptom. Therefore, a new threshold
was calculated using a Bonferroni correction, by dividing
the initial significance level of 5% (0.05) by 3, yielding a
threshold of 0.017; hence, any p value < 0.017 was considered
significant. However, no significant difference was found be-
tween the treatment group and control group as the p values
were mostly quite large. The results for symptoms severity are
shown on Table 2, and for symptoms bothersome on Table 3.

An overall symptoms variable was also measured, though
no significant difference was found in the distribution of re-
sponses between the groups at baseline, 2 or 7 days after the
flexible cystoscopy with p values of 0.423, 0.651 and 0.735
respectively.

Discussion

Numerous novel techniques to reduce urinary symptoms fol-
lowing flexible cystoscopy have been attempted, including

trans-cutaneous electrical nerve stimulation, pre-cystoscopy
patient education videos, viewing the procedure in real time,
listening to music during the process, increasing the hydro-
static pressure of irrigation fluid, inhalation of nitrous oxide
and most recently urination during cystoscopy to relax the
external sphincter. However, the use of topical local anaes-
thetic lubricating gel has been the mainstay and most widely
accepted method used to try and reduce adverse symptoms
associated with flexible cystoscopy [16–23].

Flexible cystoscopy remains an uncomfortable procedure
to undergo for patients [3, 24]. Most studies to date have
focused on reducing pain experienced during flexible cystos-
copy; however, our primary objective was to reduce the post-
procedural symptoms experienced by patients. Dysuria is ex-
perienced by approximately 50% of patients, with a signifi-
cant number also reporting urgency, frequency, suprapubic
discomfort, and visible haematuria following flexible cystos-
copy [3]. Approximately 6.6% of patients present to their GP
as a result of bothersome symptoms and most are treated em-
pirically for a urinary tract infection despite a true infection
rate of only 2.7% [3]. This has significant implications for
anti-microbial resistance and adverse drug reactions, whilst

Table 2 Mann-Whitney test for severity of symptoms

Treatment
Mean rank

Control
Mean rank

p value (Z)

Frequency

Baseline
At 2 days
At 7 days

28.74
27.70
27.30

22.26
23.30
23.70

0.102 (− 1.636)
0.261 (− 1.123)
0.355 (− 0.925)

Urgency

Baseline
At 2 days
At 7 days

25.80
26.18
24.40

25.20
24.82
26.60

0.879 (− 0.152)
0.730 (− 0.345)
0.552 (− 0.595)

Dysuria

Baseline
At 2 days
At 7 days

22.26
23.10
24.30

28.74
27.90
26.70

0.056 (− 1.910)
0.227 (− 1.208)
0.488 (− 0.694)

Incomplete emptying

Baseline
At 2 days
At 7 days

26.14
28.36
28.88

24.86
22.64
22.12

0.711 (− 0.370)
0.099 (− 1.650)
0.059 (− 1.892)

Suprapubic tenderness

Baseline
At 2 days
At 7 days

24.38
25.32
25.24

24.63
23.61
23.70

0.924 (− 0.095)
0.597 (− 0.528)
0.556 (− 0.589)

Low back pain

Baseline
At 2 days
At 7 days

23.96
23.98
23.98

25.09
25.07
25.07

0.506 (− 0.664)
0.662 (− 0.437)
0.523 (− 0.639)

Haematuria

Baseline
At 2 days
At 7 days

22.87
19.39
20.61

23.14
26.77
25.50

0.938 (− 0.078)
0.029 (− 2.179)
0.047 (− 1.983)
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also increasing the economic cost associated with flexible
cystoscopy.

Conceptually giving topical local anaesthetic to a mucosal
surface should provide suitable analgesia as evidenced by the
effectiveness of local anaesthetic sprays and lozenges in the
oral cavity. However, consistent benefit has not been achieved
with urethral application of local anaesthetic to date. We
hypothesised that this observed phenomenon may be a result
of incorrect timing of administration of topical anaesthetic to
the urethra and that giving local anaesthetic following the
procedure may allow more time for absorption and produce
better results.

A search of the literature revealed only one other paper that
attempted to reduce post-procedural symptoms through an
intervention following cystoscopy. Wong et al. examined
whether an oral bicarbonate-based solution (Ural®) adminis-
tered for 2 days following flexible cystoscopy could reduce
dysuria by alkalinising the urine. However, their study did not
show a statistically significant reduction in post-operative
symptoms [25].

Our trial demonstrated that instillation of lidocaine gel
following flexible cystoscopy does not lead to a significant

reduction in post-operative symptoms. Changes in the se-
verity and bothersomeness of symptoms flowing flexible
cystoscopy between the treatment and control groups were
not statistically significant. Those in the treatment arm of
our study were less likely to seek medical assistance for
persistent bothersome lower urinary tract symptoms 1 week
following cystoscopy; however, this was not statistically
significant.

The major limitation of our study is sample size. We aimed
for a sample size of 200 patients which would be powered to
detect a small effect. Unfortunately, efforts to recruit subjects
were hampered by the curtailment of elective flexible cystos-
copy at our institution due to the COVID-19 pandemic, and
the trial was concluded prematurely. By including patients
who had undergone flexible cystoscopy before, there is poten-
tial for bias reporting by comparing with their previous
experiences.

Possible explanations for why lidocaine instilled following
the flexible cystoscopy did not reduce post procedural symp-
toms include the following:

Gel properties

As mentioned, our lubricating gel contained 2% lidocaine
and 0.05% chlorhexidine. A study by Jayathillake et al.
suggests that chlorhexidine directly contributes to urinary
urgency and dysuria flowing cystoscopy. Chlorhexidine
precipitates in salt-based solutions such as saline which is
commonly used for irrigation during flexible cystoscopy.
Furthermore, intact mucosal membranes may be penetrated
by chlorhexidine directly causing irritation [26, 27].
Alarmingly, there has been reports of anaphylactic shock
following intra-urethral instillation of gel containing chlor-
hexidine [28]. Without strong evidence supporting its role
in prevention of urinary tract infection post flexible cystos-
copy and the potential for directly causing urinary symp-
toms and possibly life threatening adverse drug events, does
this represent safe practice?

Leakage

We did not use penile clamps in our study to ensure lidocaine
gel was retained within the urethra due to implications for
patient convenience and time constraints of cystoscopy lists.
There is potential that the gel leaked out of the urethra before it
could be absorbed.

Origin of painful symptoms

Two studies have shown that the most painful part of flexible
cystoscopy is when the cystoscope initially passes through the
contracted external sphincter in the membranous urethra [12,
29]. This is potentially due to the abundance of afferent nerves

Table 3 Mann-Whitney’s test for ‘bothersomeness’ of symptoms

Treatment
Mean rank

Control
Mean rank

p value (Z)

Frequency

Baseline
At 2 days
At 7 days

28.74
27.70
27.30

22.26
23.30
23.70

0.833 (− 0.211)
0.225 (− 1.212)
0.179 (− 1.345)

Urgency

Baseline
At 2 days
At 7 days

25.80
26.18
24.40

25.20
24.82
26.60

0.924 (− 0.096)
0.383 (− 0.872)
0.339 (− 0.956)

Dysuria

Baseline
At 2 days
At 7 days

22.26
23.10
24.30

28.74
27.90
26.70

0.029 (− 2.189)
0.156 (− 1.419)
0.459 (− 0.740)

Incomplete emptying

Baseline
At 2 days
At 7 days

26.14
28.36
28.88

24.86
22.64
22.12

0.368 (− 0.901)
0.076 (− 1.776)
0.075 (− 1.781)

Suprapubic tenderness

Baseline
At 2 days
At 7 days

24.38
25.32
25.24

24.63
23.61
23.70

0.426 (− 0.795)
0.768 (− 0.295)
0.589 (− 0.541)

Low back pain

Baseline
At 2 days
At 7 days

23.96
23.98
23.98

25.09
25.07
25.07

0.523 (− 0.639)
0.626 (− 0.488)
0.476 (− 0.713)

Haematuria

Baseline
At 2 days
At 7 days

22.87
19.39
20.61

23.14
26.77
25.50

0.588 (− 0.541)
0.078 (− 1.765)
0.170 (− 1.374)
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in this area. Song et al. identified that the dorsal nerve of the
penis and the terminal branch of the pudendal nerve innervate
the membranous urethra in 53.3% of male cadavers [30].
Thus, a potentially more effective intervention would be to
alter the site local anaesthetic is given perhaps in the form of
a dorsal penile block.

Conclusion

Our initial study results suggest that post-operative lidocaine
gel does not limit the exacerbation of urinary symptoms fol-
lowing flexible cystoscopy; however, our preliminary results
are not powered to detect a small effect. Further assessment
with a larger sample size is warranted to determine conclu-
sively whether no benefit is gained from instillation of urethral
local anaesthetic following flexible cystoscopy. However,
currently, we do not recommend change of practise based on
our results.
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