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Pain modulation by audiovisual distraction

during local cystoscopy

Chapter 1: Expanded literature review

Cystoscopy is one of the most common urological procedures used for either
diagnostic, therapeutic or for surveillance purposes. It is an endoscopic inspection of
the urothelium lining of the urethra, prostate and urinary bladder. It may be performed
under local or general anaesthesia. Cystoscopy is indicated for patients who present
with haematuria, recurrent urinary tract infection and lower urinary tract symptoms or
for surveillance after urinary bladder tumour resection.

Initially rigid cystoscopy was used before moving to flexible cystoscopy, which was
introduced by Tsuchida and Sugawara in 1973.1 Both devices have the same efficacy
to diagnose bladder pathologies.? 3 Despite wide use of the flexible device, the rigid
device is still used in many institutions because of its simplicity, lower cost and lower
maintenance in comparison to the flexible scope.*

Local cystoscopy is performed in the lithotomy or supine position. After application of
the local anaesthetic, usually 2% remicaine jelly, the procedure involves introducing
the scope through the urethra while inspecting the route into the bladder, using
irrigation to achieve better visualisation. The procedure is associated with pain and
discomfort, whether it is performed using a flexible or a rigid scope. The procedural
induced pain is due to navigation through the urethra and from bladder extension due
to collection of irrigation fluid. The procedure may be complicated by dysuria,

haematuria or symptoms of urinary tract infection.®



Despite only taking a few minutes, the procedure can be so uncomfortable that
sometimes the patient refuses to proceed or chooses to have a re-scope under local
anaesthesia in future. Greenstein et al.,, (2014) evaluated 1320 patients who
underwent diagnostic local cystoscopy and showed a higher pain level following a first-
time scope than in a repeated scope, with Visual Analogue Scale (VAS) values of 2.8
+ 1.6SD vs 2.2 + 1.4SD respectively, with a p-value<0.001.°

Initially pain was defined by the International Association for the Study of Pain (IASP)
in 1979, as an unpleasant sensory and emotional experience associated with actual
or potential tissue damage. This definition was globally accepted and adopted by
researchers and the World Health Organization.” However, many criticised this
definition because it was not all inclusive and did not describe the brain-body
interaction, and it failed to describe the psychological aspect of pain. In 2020 the IASP
revised the old definition and released an updated version which now defines pain as
an unpleasant sensory and emotional experience associated with, or resembling an
association with actual or potential tissue damage. ’

Pain characteristics depend on stimulus intensity, location, source and quality which
are tightly linked to activation of nociceptors and nerves that signal mechanical,
thermal or chemical stimuli.® ® The physiology of pain is a protective mechanism that
leads to withdrawal from tissue-damaging stimuli, and inhibiting actions that could
further harm already injured areas. This is critically important to make living beings
aware of future decisions to avoid and prevent tissue damage.°

The ability of the brain to modulate pain perception was first observed during the
second world war by United States army doctors who were treating soldiers’ wounds
without analgesia, with no reported pain or only mild pain, despite the severity of the

wounds.!? Moreover, these individuals were fully awake and not in shock during the



wound management, which implied that strong emotions may block pain.t* Similarly,
some athletes continue competing despite having serious sport injuries, which also
indicates the possibility of endogenous or psychological pain modulation.’? Pain
modulation can occur at any level from the brain, brainstem or spinal cord, which is
initiated either pharmacologically, motivationally, emotionally or by distraction.
Sometimes the exact mechanism of modulation is not clearly understood, for instance
in re-appraisal-, control-, and pain coping due to religious beliefs.'?

Due to its very subjective nature the measurement of pain has been problematic. In
1983 Price et al., validated the use of VAS in pain assessment.'® The VAS consists of
an uninterrupted horizontal line, typically 10cm in printed length, with two expressive
phrases at the two extremities. The scale commonly ranges from 0 (left, least extreme)
to 10 (right, most extreme).!3

There are four types of VAS:

. The traditional VAS scale, which is a 100mm continues horizontal line from (0) no pain
to (100) worst pain possible.1*

. A vertical VAS scale, which is a vertical line extending from no pain at the bottom to
the worst imaginable pain at the top.*4

. Typical numeric horizontal pain scale, which is the commonly used 11 point scale from
0 no pain to 10 excruciating pain. Symbols can be added to clarify the score and make
it more understandable.'*

. The lowa Pain Thermometer employs a vertical format and visual metaphor to indicate
the rise or fall in pain intensity in a way similar to how a thermometer registers
temperature.*

There is no consensus on which of the four types is superior to the other, but the

Traditional 200mm scale was described first and was widely used. Recently the 11
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point scale has been commonly used for its simplicity and the potential to add
expression symbols.'* According to the 11 point scale, severity of pain can be
described as mild pain from 1 to 3, moderate pain from 4 to 6 and severe pain from
more than 6.4

Apart from the VAS there are many other ways of measuring pain from using verbal
descriptive words as in the McGill pain scale, coin scales representing the amount of
money patients would pay for pain relief or face scales such as the Wong-Baker scale.
The use of some kind of VAS is most commonly used although it has some limitations
— education level and clear explanation.#

Many studies have been performed to understand the severity of pain during local
cystoscopy and aimed to make it more pleasant for the patients: In a prospective multi-
institutional study of 300 cystoscopies, 150 were rigid cystoscopies and the other 150
were flexible cystoscopies. The results showed that flexible cystoscopy inflicts less
pain in men who had the procedure for the first time, while not influencing the pain
sensation in the patients who had the experience previously; hence the type of scope
is an independent risk factor for pain perception.!®

The type of lubricant jelly used may also influence pain levels. The usual pain relief
used is lidocaine jelly, which requires a delay period after application before the
cystoscopy can be performed. Vasudeva et al., (2014) did a prospective randomised
study to clarify the optimum intra-urethral dwell time of 2% lidocaine jelly for pain relief
during outpatient rigid cystoscopy. Four hundred patients were randomised into four
groups (A, B, C, D), correlating with the procedure starting time of 5, 10, 15 or 20
minutes after 2% lidocaine jelly application. The study showed that the optimal time to

apply the 20ml of 2% lidocaine jelly is 15 minutes before the procedure.®
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The effectiveness of 2% lignocaine pain relief jelly was compared to aquagel, which is
a water-based jelly. The patients were divided into two groups, the first group’s
cystoscopy started 15 minutes after application of 2% lignocaine jelly while the second
group’s cystoscopy started directly after aquagel jelly was applied around the scope
and in the urethra. In both groups the VAS pain score was 3 or less, and there was no
significant difference between the two groups in terms of pain control.*” Of importance,
the lignocaine increased the procedure duration, effort and cost with no beneficial
effect.’

In 2013 a prospective controlled study described the severity of rigid cystoscopy
induced pain in comparison the urodynamic test induced pain in women. One hundred
and nine women were involved, of which 57 underwent cystoscopy and the others
underwent urodynamic tests. The cystoscopy was found to cause more pain (VAS 1.9
+1.8SD) than the urodynamic tests (VAS 1.2 +1.6SD). However, patients anticipated
both procedures to be more painful than they actually were, and both groups
experienced very little pain. Thus there is quite a large psychological component to
the perceived pain in these procedures.®

In order to try to harness the power of psychology in pain control, the effect of audio-
stimulation on the procedural pain and anxiety was also studied. Listening to music
was assessed for its impact on anxiety and pain during office based flexible
cystoscopy. A total of 137 patients were randomised to either office based flexible
cystoscopy with (73) or without (64) music. Music was shown to significantly reduce
both pain and anxiety in patients undergoing cystoscopy, as well as the patient’s
discomfort and dissatisfaction with the procedure.® 20

Furthermore, researchers also investigated whether the pain due to cystoscopy would

be reduced by visual distraction if the patient could watch their own procedure being
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performed. Of the two studies available in the literature, one such study showed a 40%
reduction in pain, while the second study showed no significant effect on the
perception of pain.?% 22

Audiovisual distraction (AVD) combines the benefits of visual distraction with those of
auditory distraction in order to improve the pain response. AVD has been tried by
several different medical disciplines in other areas. For example, a total of 37 patients
participated in a study to demonstrate the effect of audiovisual distraction on the
patient’s pain perception during aural microsuction. The patients watched their own
microsuction procedure of one ear on a television screen, while they did not view the
microsuction procedure of the other ear. The mean VAS pain score for the viewed side
was 2.43 vs 3.48 on the not-viewed side (p=0.003). The effect of audiovisual
distraction on pain during aural microsuction thus significantly reduced pain perception
during the procedure.??

Additionally, the effect of passive visual distraction on pain and anxiety was tested on
women who had colposcopy procedures at the Brigham- and the Women'’s
Hospital Colposcopy Clinics. In this study, visual distraction by displaying images on
a light diffuser installed within the examination room's ceiling light, decreased the
perception of pain but it did not affect the patient’s anxiety during colposcopy.?*
Conversely, audiovisual distraction did not significantly reduce the perceived pain
during an endo-venous thermal ablation under tumescent anaesthesia. In this study
the patients were randomised into two groups: not distracted (-AVD) and distracted
(+AVD). According to the VAS pain score, the distracted group’s pain score was 2.6
(£ 2.3SD) vs 2.85 (x 1.7SD) for the non-distracted group. There was not a statistically

significant difference between the two groups (p=0.68).%°
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Gupta et al. studied the effect of various methods of distraction on pain and
dissatisfaction during out-patient rigid cystoscopy performed under local anaesthetic.
The patients were randomised into four groups, each group underwent rigid
cystoscopy while either: listening to music (group 1), real time visualisation of the
procedure (group Il), listening to music during real time visualisation of the procedure
(group 1), or without any distraction (group 1V). VAS for group | was 4.08 £ 1.56SD,
for group Il it was 3.46 + 1.43SD, for group Il 3.16 + 1.25SD and for group IV VAS
was 7.12 + 1.85SD. It was found that the group of patients who had their procedures
done with distractions experienced significantly less pain (p<0.001) and greater
satisfaction with the procedure (p<0.001) in comparison to the control group.?®
Conversely, a meta-analysis and systemic review of 20 studies on the effect of
intervention (audiovisual distraction or relaxation based) on pain and anxiety during
local anaesthetic surgery, only 30% of studies verified the positive impact of
intervention, while 20% were inconclusive and 50% showed no benefit. Interestingly,
the relaxation based interventions were more effective than the audiovisual distraction
on pain and anxiety.?’

Another research group could not prove the effect of virtual reality intervention on pain
and anxiety during flexible office based cystoscopy. They randomised 45 patients into
a control (23) and a study group (22) and subsequently concluded that no significant
difference was experienced in pain and/or anxiety between the two groups.?®

In summary, various methods of distraction showed benefit in improving pain
perception during local cystoscopy. Audiovisual distraction found to be superior in

many studies which motivated us to test it in our institution and circumstances.
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3.2. Manuscript:

Abstract:

Introduction: Cystoscopy is one of the most common urological procedures used
for either diagnostics, therapeutics or for surveillance. It may be performed under
local- or general anaesthesia because the procedure is associated with pain and
discomfort.

Aims: The aim of the study was to compare the levels of perceived pain during local
cystoscopy with and without audiovisual distraction (AVD).

Methods: A randomized control study was performed at the local cystoscopy theatre
of the Urology Division at Charlotte Maxeke Johannesburg academic hospital.
Approximately half the patients already booked for the local rigid cystoscopy
procedure were exposed to a distracting musical video during the procedure (study
group) while the control group was not. Pain levels were measured using a
numerical visual analogue scale.

Results: A total of 91 patients participated in the study with 48 patients in the study
group and 43 patients in the control group. The Visual Analogue Scale (VAS) ranged
between 1-5/10 in the study group and 1-8/10 in the control group. The mean VAS
was (2.52 £ 1.2SD) in the study group and (4.97 + 1.35SD) in the control group
(P<0.001).

Conclusion: Audiovisual distraction during local rigid cystoscopy is highly
recommended and advised to be more widely used as a routine measure to reduce
cystoscopy induced pain.

Key words: cystoscopy, audiovisual distraction, cystoscopy induced pain

Running title: Audiovisual distraction during cystoscopy

Key messages: AVD is recommended during cystoscopy under local
anaesthesia since it improves the patient’s perception of procedure induced pain.




Introduction

Cystoscopy is a common procedure in urology. It is a safe procedure to evaluate the
lower urinary tract disorders like voiding dysfunction, hematuria and anatomical
abnormalities, but it is fairly painful for the patients and is often preceded by a feeling
of fear and anxiety. For that reason, methods to reduce pain and anxiety in patients
who undergo rigid cystoscopy is essential.

There are two types of cystoscopy, rigid and flexible.! Cystoscopy is associated with
pain! especially in first-time patients who experience more pain than those having a
repeat scope (P <0.001).2 Although flexible cystoscopy is less traumatic than rigid
cystoscopy and inflicts less pain than rigid scoping on first-time scoped men, it did
not cause less pain in patients who had the procedure previously.3

Various methods, pharmacological and non-pharmacological are used to decrease
pain during the procedure. Types of distraction to aid in pain relief during cystoscopy
procedures are however controversial. In one study where patients watched their
own procedure, there was a 40% pain reduction,* while another similar study
showed no effect.® that music-, video- or stress ball distractions decreased pain
during rigid cystoscopy,® and audio-stimulation reduced pain during flexible
cystoscopy.’

To our knowledge there is no published South African study on testing the effect of
audiovisual distraction on pain during cystoscopy. The aim of this current study was
to compare the levels of perceived pain during local rigid cystoscopy with and
without audiovisual distraction and to establish the effectiveness of audiovisual

distraction on cystoscopy induced pain.
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Materials and methods

Sample population:

Almost all of the patients had already been booked for local rigid cystoscopy before
the study started at our urology out patients’ clinic for the period between the 15t of
July 2019 and the 15t of December 2019. All patients were counseled before the
procedure, given an information sheet and asked to sign an informed consent form
should they be willing to participate in the study. All adult male patients who gave
consent to participate in the study were included.

Procedure:

The effect of audiovisual distraction on pain during rigid local cystoscopy was
determined according to the 11-point VAS pain levels score from 0 (no pain) to 10
(excruciating pain). The pain levels for both the study and the control group were
presented by facial expression symbols in the patient questionnaire. A questionnaire
was designed for the patients to describe their experience during the procedure, in
addition to comments on their previous local cystoscopy experience if there was any.
Each patient was given an individual study number by the principal investigator (PI).
The simple randomization technique was used,® each patient chose a folded piece of
white paper from a jar containing 150 pieces of paper, with either the letter C or S
written on it in order to allocate the patients to either the control group (C) or the
study group (S). Patients were thus randomly distributed into two groups: the first
group (C) had the procedure done under the current conditions without AVD (control
group) and the second group (S) watched a video clip with music (time lapse with
sunsets, clouds and stars) on a tablet during the procedure (test group).The video
was of 20 minutes duration, showing sunset scenes with relaxing background music.

All study group patients watched the same video and no patient’s procedure took
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longer than the duration of the video. The study group watched the video throughout

the entire procedure.

The routine procedure was as follows: patients were placed in the lithotomy position,
and the genitalia and the perineum were cleaned with savlon solution if they were
not allergic to it. Otherwise, either betadine or normal saline was used. The
procedure commenced 15 minutes after applying 20ml 2% remicaine jelly in the
urethra of control- and study patients. The procedures were all performed with a Size
19 French cystoscopy rigid metal sheet covering a 30 degree camera lens which is
connected to a display screen. The scope was also connected to a sterile one liter
bag of normal saline used for irrigation, while avoiding intentional bladder over-
distension. The bladder was emptied at the end of the procedure and an oral
analgesic (Painblok tablets. GDC. Gulf Drug Company, 22 Burnside Drive, Old Mill
Industrial Park, Mount Edgecombe, 4300, South Africa, info@gulfdrug.co.za) was

prescribed if the patient complained of pain.

On average the procedure duration was approximately 5 minutes, within a range of 3
to 8 minutes. The cystoscopy procedures were all done by the PI. All patients had a
detailed explanation by the operating team before the start of the procedure, on how
to complete the questionnaire. Approximately 15 minutes after the procedure and
once the patient was dressed, the questionnaire including the attached VAS was
filled in in a private room. Both groups described the pain perceived during the

procedure according to the patient questionnaire and the VAS score.

Ethics:
Signed permission was obtained from the Urology Department head as well as from

the Charlotte Maxeke Johannesburg Academic Hospital chief executive officer
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before we applied for Ethics approval. The study only commenced after approval for
the study was obtained from the Human Research Ethics Committee (medical) of the
Faculty of Health Sciences at the University of the Witwatersrand with certificate
number: M180817 (Appendix V).

Data analysis:

The collected questionnaire data was entered into a Microsoft Excel spread sheet.
The STATA Version 14.2 (College Station, TX, USA) statistical software package
was used to analyze the data. Statistics for categorical data were described using
percentages and means and standard deviations for normally distributed data with
medians and ranges used for skewed or non-parametric data. The pain levels
between the two groups were compared using the Mann Whitney U test for non-
parametric data. A p-value of <0.05 was considered statistically significant.

Results

A total of 117 patients consented to participate in the study, although 12 were
excluded because of obvious neurological conditions. Another 14 patients’ (eight
from the control group and six from the study group) data was excluded from the
data collection sheet and statistical analysis, because of other surgical interventions
performed on them. As per the exclusion criteria of this current study, of the 14
patients, nine patients were excluded because of having a direct Vision

Internal Urethrotomy, and five patients were excluded because a biopsy was taken
from their urinary bladder during the cystoscopy. Thus, a total of 91 patients’ data
were collected for data analysis, with 43 patients in the control group and 48 in the
study group.

All patients were adult males with a mean age of 66.6 years (x10.43SD) for the study

group and 65.79 years (x13.79SD) for the control group (P=0.36). The ages below
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60 or above 60 years were not considered an important factor in either of the two
groups. In the study group the mean VAS for ages below 60 years was 2.54
(+1.3SD), whereas for those above 60 years, the VAS was 2.51 (+1.16SD). In the
control group, the mean VAS for ages below 60 years was 5.1 (+0.99SD) and for
ages above 60 years the VAS was 4.91 (+1.44SD). This again was indeed found not
statistically significant in comparison to pain levels according to VAS (P=0.17) for the
study group and (P=0.39) for the control group.

A total of 16 (17.6%) patients (nine men from the control group and seven men from
the study group) had been scoped before the study and attended the clinic for a
follow-up cystoscopy (Figure 1). The mean VAS pain score for the patients in the
study group who had previously been scoped was 2.6 (+1.32SD), while it was 2.4
(+1.18SD) for patients never scoped before (P=0.35). On the contrary, in the control
group the previously scoped patients had a VAS pain score of 4.42 (+1.27SD),
opposed to a VAS pain score of 5.08 (+1.38SD) in patients who had cystoscopy for
the very first time (P=0.14). Overall, the mean VAS scores for the whole study group
(previously scoped or not) ranged between 1-5/10 with a mean of 2.52 (£ 1.2SD) and
for the whole control group (previously scoped or not) VAS was between 1-8/10 with
a mean of 4.97 (x 1.35 SD). The AVD intervention patients had significantly lower
pain scores compared to the control group (P =0.001) (Tablel).

Some patients complained of continuous pain as an early complication after the
cystoscopy procedure. Twenty three patients, 12 patients in the control group and 11
in the study group, suffered from pain right after the procedure. Ten patients had
urethral bleeding, four in the control group and six in the study group. Only one
patient had both pain and urethral bleeding immediately after the procedure (Figure

2).
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Discussion

In the 91 patients who took part in the study there was no difference in pain levels
related to ages less than or more than 60 years. There was a significant difference in
pain levels between those patients who had the audiovisual distraction compared to
the control group whether previously scoped (P=0.008) or not (P<0.001). There was
no difference in pain levels within the groups between previously scoped and first
time scopes, with P=0.35 for the study group and P=0.14 for the control group.

All patients who come for a local cystoscopy generally ask how painful the procedure
is, whether they will be able to tolerate the pain and what they should do to relief the
pain. Pain is defined as an unpleasant sensory and emotional experience associated
with, or resembling an association with actual or potential tissue damage (IASP
2020).°

In 1983 Price et al., validated the use of VAS in pain assessment.1° Eleven points on
the VAS scale (from 0 to 10) is commonly used for surgery induced pain severity self
-assessment.! In this study all patients had the same pain relief procedures in order
to standardise the procedure for all the participants throughout.

Visual distraction is another economic beneficial modality that showed promising
results, not only during cystoscopy but also with a variety of procedures performed
under local anaesthesia.'? 13 Even though procedural pain was influenced in some
patients watching the procedure on a separate monitor, not all studies showed a
significant improvement in procedure related pain by watching the procedure.* ®

In our study we used a calming video with pleasant scenes of nature accompanied
by relaxing music, as a distracting modality and the 11 point VAS to assess
cystoscopy related pain. We found a mean VAS of 4.97 (x 1.35SD) in the non-

intervention group, which is less than what Gupta et al., found in their study with a
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VAS of 7.12 + 1.85 in their control group.** We suspect the reasons for experiencing
less pain in our study than the findings of Gupta et al., (2019), might be that all
procedures were done by one person, the standard local anaesthetic jelly dwell time
was strictly adhered to, only adult males were included and all patients who had any
type of intervention were excluded.

With this study, we confirmed the effectiveness of audiovisual distraction on pain
during local rigid cystoscopy, since the pain was much less in the study group
compared to the control group (Table 1). Similarly, Gupta et al., and Gezginci et al.,
both validated the superiority of audiovisual distraction over music only or visual
distraction only, to relieve cystoscopy related pain.® # Furthermore, Hudson et al., in
their meta-analysis, found that audiovisual distraction was efficacious in pain and
anxiety management during surgery under local anaesthetia.'® However, conversely
the validity of audiovisual distraction was questioned and not proven during an
endovenous thermal ablation procedure.®

In addition, we found that age (>60years vs <60years) and/or previous cystoscopy
experience are not factors that influence cystoscopy related pain (Table 1). On the
other hand, Greenstein et al., found that both age (>60years vs <60years) as well as
previous cystoscopy experience were influencing factors on cystoscopy induced
pain, (P<0.001) for both age and previous cystoscopy.?

Conclusion:

Many modalities of distraction during surgery under local anaesthesia, have shown a
promising benefit in terms of pain and anxiety relief, but we confirmed in this study
that AVD is a superior and reliable tool which decreases pain perception during local
rigid cystoscopy under local anaesthetic. Therefore, AVD is thus highly

recommended to be widely used in cystoscopy under local anaesthesia. Further

35



studies should be done using AVD in other types of surgeries under local
anaesthesia, to investigate the potential pain relief in such other procedures.
Limitations:

The main limitations of this study are: that it was done in a single medical centre,
more patient demographics could not be recorded due to the fairly small sample size
for such a vast geographical area with a hugely varied population and also that the
study period was of a limited duration.

Recommendations:

Another similar but longer study should be done at various medical facilities including
more participants, in order to record and add patient demographics for meaningful
statistical analyses.

A similar study as the abovementioned could be performed on female patients.
Similar studies using AVD should be used in other surgical procedures with local
anaesthesia.
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Figure 2: Numbers of early complications post-cystoscopy.

Table 1. Comparison of pain levels during cystoscopy related to previous procedures

Variables Study group Control group P value
VAS+SD VAS+SD

Previously scoped 2.6(+1.32) 4.42(+1.27) 0.008

No previously scoped 2.4(+1.18) 5.08(+1.38) <0.001

P value 0.35 0.14

Data presented as mean (SD). Comparisons done using Mann-Whitney comparisons
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Appendices:

Appendix I: Submitted and approved protocol

ATTACHED IS THE ORIGINAL RESEARCH PROTOCOL AS APPROVED BY THE

ASSESSORS’ COMMITTEE AND SUBSEQUENTLY SUBMITTED TO

POSTGRADUATE OFFICE IN ITS FINAL FORM AS BELOW.
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Appendix Il: Approval of research protocol
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Appendix lll: Patient’s questionnaire
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Appendix IV: Doctor’s questionnaire
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