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Introduction
Urinary catheterisation is an invasive procedure that is
routinely performed in emergency departments (EDs). The
procedure can cause physical side-effects, such as pain, in
both male and female patients, as well as emotional
distress, including discomfort and agitation.1 The
somatosensory fibres of the penis begin in the glans penis
and urethra. Glans penis contains thin myelinated A-delta
and unmyelinated C-type axons, which converge to form
the dorsal nerve of the penis.2 These A-delta and C-type
nerves are involved in transmitting pain in these areas. Pain
associated with urinary catheterisation can be subdivided
into three phases: insertion; the period for which the
catheter remains in the urethra; and removal.3,4 It is
important to eliminate the discomfort caused by the
catheter while it is in the urethra for patient comfort.
Therefore, lubricating and antiseptic gels are used,
especially during catheter insertion, to reduce pain and
emotional stress. Some of these gels also contain local
anaesthetic agents.5 Although lidocaine-containing gels
are effective intraurethrally, they may not provide adequate
anaesthesia for the external meatus or glans. Lidocaine

spray may provide broader mucosal coverage. Due to the
discomfort caused by the catheter, pulling the catheter
with the balloon inflated can lead to serious complications.
This action can cause the catheter to break and remain in
the bladder and/or urethra, leading to urethrorrhagia and
necessitating a second invasive procedure.6 To alleviate
discomfort associated with urinary catheters and to reduce
neural stimulation, topical local anaesthetic drugs can be
used in addition to lubricating gels. Among local
anaesthetic drugs, lidocaine is effective on mucous
membranes, with a rapid onset of 1-3 minutes and a
duration of 10-15 minutes.7 Lidocaine works by inhibiting
sodium (Na⁺) channels on free nerve endings. Due to the
rich vascular structure of the glans penis mucosa, lidocaine
is rapidly absorbed, and it quickly reduces sensitivity in the
area.8

The current study was planned to investigate the effect of
lidocaine spray as a supplementary analgesic to standard
catheter gel application in terms of pain and discomfort
associated with urinary catheters, and to evaluate the
impact of lidocaine spray-induced analgesia on patient
compliance.

Patients and Methods
The prospective, double-blind, semi-randomised, case-
control study was conducted Ankara City Hospital und Etlik
City Hospital from July 1, 2022, to December 1, 2023. After
approval from the Ankara City Hospital Ethics Committee
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(08.06.2022, E2-22-1948) local ethics review committee.

According to the power analysis performed by Vaughan M
and colleagues based on the study titled "Does lidocaine
gel alleviate the pain of bladder catheterization in young
children?" A randomized, controlled trial, the minimum
number of patients to be included in both groups based
on 80% power and 5% Type 1 margin of error is at least 52
patients, and a total of 104 patients should be included. the
sample size was calculated based on literature9 with 80%
statistical power and 5% first-type error. The samle size was
inflated by 100%.

Those included were adult male patients with spontaneous
micturition undergoing urinary catheterisation in ED. They
had no history of trauma, and were oriented and
cooperative, and were able to communicate. Female
patients were excluded because the anatomy of the urethra
and bladder, as well as the catheterisation technique, differ
significantly between the genders, which could prevent
standardisation between the groups. Also excluded were
those who refused urinary catheterisation, those who did
not volunteer to participate, individuals who had their
catheter removed due to pain, those aged <18 years, cases
of globe vesicale requiring urgent intervention, patients
with a history of trauma, individuals with at least one
previous experience of urinary catheterisation, and patients
with anatomical variation or pathology preventing
catheterisation.

After taking infored consent from all the participants, they
were randomised into lidocaine Group L and control Group
P. Although the study intended to randomise at the patient
level, practical and operational constraints in the high-
volume ED meant that interventions had to be performed
consecutively on alternate days; Group L one day, and
Group P the next. As such, the study was quasi-randomised.
To minimise the risk of allocation bias, the clinicians
responsible for determining the need for catheterisation
were independent of the clinicians performing the
procedure, and they were not part of the study. The
investigators were solely responsible for data collection.
Double blinding was maintained, as neither the patients
nor the physicians performing the procedure were aware
of the contents of the spray. The placebo spray (isotonic
saline) was placed in identical, unlabelled spray bottles that
matched the appearance and consistency of the lidocaine
spray. Both sprays were colourless and odourless, which
minimised the risk of blind removal.

Katagel (Tıpkimsan, medical and chemical products limited
company, Türkiye), an aseptic lubricant gel, was applied
equally to both the groups. Katagel contains 2% lidocaine,
a local anaesthetic with minimal systemic effects during the

procedure. This was accepted as a fixed co-intervention at
the beginning of the study protocol. However, as the
primary objective was to evaluate the additional analgesic
effect of lidocaine spray prior to urinary catheterisation, the
contribution of the spray's superficial mucosal mechanism
of action was specifically tested in Group L.

The level of pain experienced after catheterisation was
assessed by an impartial emergency medicine physician.
This assessment was carried out at four different time
points: during the procedure (minute 0) and then 15, 30
and 60 minutes afterwards. Two different scales were used
to measure pain.

The Face-Legs-Activity-Cry-Consolability (FLACC) scale,10

an observation-based scale, was primarily developed for
assessing pain in paediatric and non-communicative
patient groups. In this study, however, it was chosen as an
additional measurement tool to provide more objective,
observation-based, practitioner-independent pain scoring
alongside patients' verbal reports. It consisted of five
components: facial expression, leg movement, general
activity level, crying, and consolability. Each category was
scored 0-2, with a total score ranging from 0 (no pain) to 10
(severe pain).

The other scale used was the Wong-Baker Faces Pain Rating
Scale (WBS), which enabled patients to self-report their
level of pain using facial expressions. Patients were shown
a scale depicting six different expressions, and asked to
select the one that best describes their pain level. The scale
ranges from 0 (no pain) to 10 (unbearable pain), with a
score displayed alongside each expression.11

The study prefered scales based on behavioural responses
over the Numerical Rating Scale (NRS) and the Visual
Analogue Scale (VAS) for assessing pain because patients
who experience discomfort and anxiety during and after
catheter insertion may not be able to, or may not wish to,
respond accurately or adequately to these scales.

Data was analysed using SPSS 20. Distribution of
continuous data was determined using the Shapiro-Wilk
test, histogram and QQ-plot graphs. Comparisons of
median values with interquartile range (IQR) between the
groups for non-normally distributed variables were
performed using the Mann-Whitney U test. For more than
two consecutive dependent measurements, the Friedman
test was used to compare non-normally distributed
continuous data. In subgroup analyses, the Wilcoxon
signed-rank test was used to compare two consecutive
measurements. The p-value was corrected using the
Bonferroni method. P<0.05 was considered statistically
significant.
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Results
Of the 2,500 cases needing urinary catheterisation,
1,085(43.4%) female patients were excluded. Also excluded
were those who refused urinary catheterisation 241(9.64%),
those who did not want to participate 207(8.28%),
individuals who had their catheter removed due to pain
6(0.24%), individuals aged <18 years 210(8.4%), cases of
globe vesicale requiring urgent intervention 168(6.72%),
patients with a history of trauma 145(5.8%), individuals
with at least one previous experience of urinary
catheterisation 116(4.64%), and patients with anatomical
variation or pathology preventing catheterisation
122(4.88%). The final sample stood at 200(8%). There were
100 patients in Group L with median age 68.5 years (IQR:
53.5-77.5 years), and 100 were in Group P with median age
73.0 years (IQR: 63.5-79.5 years) (p=0.031). FLACC and WBS
scores were significantly lower in Group L than in Group P
at all time points (p<0.05) (Table 1). For both FLACC and
WBS, p<0.008 was used for statistical significance in
pairwise comparisons of consecutive measurements after
Bonferroni correction.

Pain score differences between time periods were

compared between the two groups. The differences
between the minute 0 measurement and the
measurements at 15-30-60 minutes of the FLACC score
were significantly higher in Group P than Group L 
(Figure 1). No statistical difference was detected when
comparing the differences of WBS scores between the
groups (Figure 2). Whle significant changes in FLACC scores
over time in both groups were noted, the differences in
WBS scores across time periods were not significant 
(Table 2).

Hypertension (Group P n:48(48%), Group L n:37(37%),
diabetes (Group P n:21(21%), Group L n:23(23%), heart
failure (Group P n:13(13%), Group L n:11(11%), liver failure
(Group P n:5(5%), Group L n:3(3%), prostate diseases
(Group P n:19(19%), Group L n:18(18%) and renal failure
(Group P n:11(11%), Group L n:9(9%) were the most
common chronic diseases.

In Group L, full compliance with the catheter was observed,
and no complications were reported. Additionally, no side-
effects related to lidocaine spray use were encountered.

Table-1: Intergroup comparison of change in pain scores over time.

Variables Placebo Group Lidocaine Group p-value

Age (year) 73.0 (63.5–79.5) 68.5 (53.5–77.5) 0.031
Initial FLACC 2.0 (1.0–3.0) 1.0 (0.0–2.0) <0.001
FLACC – 15th min 0.0 (0.0–1.0) 0.0 (0.0–0.0) 0.001
FLACC – 30th min 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.001
FLACC – 60th min 0.0 (0.0–0.0) 0.0 (0.0–0.0) <0.001
Initial Wong-Baker 4.0 (4.0–6.0) 2.0 (0.0–4.0) <0.001
Wong-Baker – 15th min 2.0 (2.0–4.0) 0.0 (0.0–0.0) <0.001
Wong-Baker – 30th min 2.0 (2.0–4.0) 0.0 (0.0–0.0) <0.001
Wong-Baker – 60th min 2.0 (2.0–3.0) 0.0 (0.0–0.0) <0.001

Values are presented as median (25th–75th percentile). Mann-Whitney U test was used for
comparisons; FLACC: Face-Legs-Arms-Cry-Consolability Scale.

Figure-1: Intergroup comparison of FLACC: Face-Legs-Arms-Cry-Consolability
(FLACC) Scale scores.

Figure-2: Intergroup comparison of Wong Baker scores.
Table-2: Intergroup comparison of change in pain scores over time.

Pain Score Change Placebo Group Lidocaine Group p-value

FLACC (0–15 min) 1.0 (0.0–3.0) 1.0 (0.0–1.0) 0.002
FLACC (0–30 min) 1.0 (0.5–3.0) 1.0 (0.0–1.0) 0.003
FLACC (0–60 min) 1.0 (1.0–3.0) 1.0 (0.0–1.0) 0.002
FLACC (15–30 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.851
FLACC (15–60 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.865
FLACC (30–60 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.747
Wong-Baker (0–15 min) 2.0 (0.0–2.0) 2.0 (0.0–2.0) 0.265
Wong-Baker (0–30 min) 2.0 (0.0–4.0) 2.0 (0.0–2.0) 0.134
Wong-Baker (0–60 min) 2.0 (0.0–4.0) 2.0 (0.0–2.0) 0.072
Wong-Baker (15–30 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.365
Wong-Baker (15–60 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.120
Wong-Baker (30–60 min) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.247

Values are presented as median (25th–75th percentile). Mann-Whitney U test was used for
comparisons;  FLACC: Face-Legs-Arms-Cry-Consolability Scale.
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The most common behavioural responses observed during
catheter insertion in Group L, based on the FLACC scale,
were mild facial grimacing, frowning, and leg tension —
most of which resolved over time. In contrast, n2 (2%)
patients in Group P attempted to remove the catheter due
to pain-related agitation. Such events were not observed
in Group L.

Discussion
The current study demonstrated that applying lidocaine
spray to the glans penis during urinary catheterisation
reduced pain in male patients. Another important finding
was that bladder catheterisation was more likely to be
completed successfully if pain was alleviated. Some
patients in Group P appeared agitated and wanted to
remove the catheter. Additionally, some patients in the
same group had the catheter removed due to pain, and
were unable to complete the study. This suggests that
intraurethral lidocaine-containing gel alone may be
insufficient for regional anaesthesia. Another study
reported that problems, such as pain, discomfort, bladder
spasms and haematuria, were among the observed
mechanical complications. The fact that mechanical
complications are more common than infectious
complications suggests that additional applications may
be needed to improve patient comfort.12

Local anaesthetic agents are widely preferred for urological
interventions thanks to their low cost, rapid action, ease of
application and minimal side-effects. The dorsal penile
nerve is responsible for transmitting somatosensory
sensations from the penis and urethra. One clinical study
has demonstrated that penile procedures can be
performed more comfortably and effectively when this
nerve is anaesthetised.13 Another study have reported that
lidocaine spray can effectively relieve pain during
superficial urological procedures, such as circumcision, due
to its local anaesthetic effect on the glans penis.14

In the current study, lidocaine spray was applied to the
glans of the penis in order to reduce pain and improve
patient compliance with bladder catheterisation. The main
reason for this preference is that lidocaine provides local
anaesthesia by acting quickly on free nerve endings.14 This
local anaesthetic effect enables lidocaine to be used for
various clinical purposes.

A study evaluating the use of lidocaine spray during
cystoscopy in female patients found that, although its
analgesic effect was limited, its advantages, such as ease of
administration and rapid onset of action, were significant.15

Similarly, its local effects have been shown to increase
patient comfort and significantly decrease VAS-NRS pain
scores during nasojejunal catheter insertion.16

Furthermore, another study reported that 10% lidocaine
spray was effective in reducing pain during intrauterine
device insertion.17 In a study, lidocaine spray was also
shown to reduce pain from rib fractures.18

This relates to the density of free nerve fibres in the skin
and mucous membranes. Applying local anaesthetic
agents near these fibres reduces pain perception. This is
mainly because nociceptive nerve fibres are mostly myelin-
free or thinly myelinated.19

In the current study, the FLACC and WBS scores were higher
in Group P than in Group L at all time points after lidocaine
spray and placebo were applied to the patients.
Additionally, statistical analysis revealed significant
changes in FLACC scores over time in both the groups,
primarily between initial catheter insertion and subsequent
time points. Group P had higher FLACC scores at the time
of catheter insertion than Group L, and this effect was
consistent across all subsequent time points. Using the
WBS, both groups showed high pain scores at the time of
initial catheter insertion, which decreased over subsequent
time periods. However, the differences in WBS scores across
time periods between the groups were not statistically
significant (Table 2).

Nevertheless, patients in Group P reported pain at all time
points. This may be because lidocaine in Katagel only
provides intraurethral anaesthesia, whereas lidocaine spray
also has an analgesic effect on the meatus and glans penis.

In cases of severe pain and anxiety associated with
catheterisation, patients often remove the catheter after
balloon inflation, which is a common complication. This can
lead to serious urinary tract infections, bladder-urethral
injuries and life-threatening bleeding.20 In Group L,
improved patient compliance with the catheter was
observed. However, structured measures of compliance
were not predefined, and no complications were
encountered in this group. No side-effects related to
lidocaine spray were observed. During catheter insertion
in Group L, the most common reactions observed using the
FLACC scale were mild facial grimacing, frowning and leg
tension, which disappeared over time. In Group P, two
patients tried to pull out the catheter and exhibited
agitation due to pain. Such complaints were not observed
in Group L.

The current study has several limitations. Firstly, female
patients were excluded due to the potential risk of
application errors associated with anatomical differences.
Secondly the statistically higher median age in the placebo
group may be attributed to the fact that not all patients
with an indication for urinary catheterisation agreed to



undergo the procedure, or that some patients —
particularly in the placebo group — chose to withdraw
from the study due to pain during the intervention. Thirdly,
allocating groups based on alternate days may have
introduced performance bias, limiting the ideal
implementation of randomisation.

Conclusion
Using 10% lidocaine spray for analgesia during bladder
catheterisation reduced patients' reports of pain and
discomfort related to the procedure. Lidocaine spray could
be used as a safe topical anaesthetic for bladder
catheterisation to improve patient comfort and compliance
with the procedure.
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