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Background: Flexible nasal endoscopy (FNE) is a routine examination in any otolaryngology outpatient
department and can be uncomfortable. Methods of topicalization include saline, water-soluble lubricating gel
or topical anaesthesia with a lignocaine-based spray such as Co-phenylcaine Forte (Flo, ENT Technologies;
Victoria, Australia). We aimed to investigate the outcomes in a local Australian population, comparing
methods of topicalization (no treatment, saline, Co-phenylcaine Forte, and gel) and the effect on both
patient and examiner experience.

Methods: This was a single-centre randomized, placebo-controlled trial conducted from December 2019 to
October 2022 through the ENT outpatient clinic at Ipswich Hospital, Australia. Patients included were aged
>16 years, not pregnant, and able to provide consent. 200 participants were randomised into four groups: no
treatment, saline, Co-phenylcaine Forte, and gel. Allocation of participants was via a computer-generated
list of random numbers; participants were stratified via blocked randomization (1:1:1:1). Both patient and
examiner completed visual analogue scale (VAS) questionnaires. Both patient and examiner were blinded.
Patients who did not tolerate (DNT) their randomized pre-medication were crossed-over and given Co-
phenylcaine Forte. The primary outcome is to evaluate the effect of topicalization methods for both patient
and examiner. The secondary outcome is determining the effect of examiner level of experience on results
obtained.

Results: Fifty-one patients were randomized to “no-treatment”, 50 patients to “gel”, 47 patients to “co-
phenylcaine”, and 52 patients to “saline”. DNT patients required cross-over to Co-phenylcaine Forte spray
(gel, n=4; no-treatment, n=3); DNT patients were still used in final analysis for each group (no treatment,
n=51; gel, n=50, co-phenylcaine, n=47; saline, n=52). Co-phenylcaine forte treatment was least uncomfortable
[odds ratio (OR), 0.96; 95% confidence interval (CI): 0.93-0.99], however had a very poor taste profile (OR,
1.06; 95% CI: 1.04-1.09; P<0.001). Consultants and resident medical officers (RMOs) seemingly obtained a
better quality of view (Chi’ =21.3, df =3, P<0.001) and found it easier to pass the nasendoscope (Chi’ =20.17,
df =3, P<0.001) in comparison with registrars or principal house officers (PHO), irrespective of topicalization
method. There were no adverse outcomes.

Conclusions: From our study, the use of lubricant gel appears to improve the examiner’s ease of passing
the scope, but doesn’t improve the quality of view obtained. From the patients’ perspective however, Co-

phenylcaine Forte does appear to decrease the discomfort experienced at the expense of poor taste.
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Introduction

Flexible nasal endoscopy (FNE) is a routine examination
in any otolaryngology department. It is an important part
of the assessment of the nasal airway, pharynx, and larynx.
Many otolaryngologists are concerned that this examination
can be a significant source of discomfort for the patient,
especially those patients who require regular screening with
FNE and therefore try to reduce this discomfort. There
are many approaches to topicalization or lubrication in
preparation of FNE which include: lubrication with saline,
water-soluble lubricating gel, or topical anaesthesia with a
lignocaine-based spray such as Co-phenylcaine Forte (Flo,
ENT Technologies; Victoria, Australia).

Co-phenylcaine Forte spray is a combination of
lignocaine hydrochloride, a topical anaesthetic, and
phenylephrine hydrochloride, a vasoconstrictor and nasal
decongestant. The degree to which topical vasoconstrictors
alone affect patient discomfort is still unknown. Logically,
increasing the nasal aperture by reducing congestion with a
vasoconstrictor would improve ease of examination with a
nasal endoscope. The efficacy/utility of decongestant sprays
has been quite varied in the literature—some studies have
shown no benefit to decongestant use in comparison with
placebo, while other studies have shown decongestant use to
be inferior to placebo due to the poor taste attributed from
the patient’s perspective (1-3). These studies focused on the
patient experience rather than the clinician’s experience and
did not record the ease with which the scope was passed or
the quality of the view.

Further research is needed to confirm or refute
the efficacy of lubricating agents, and the impact on
examiner experience. There are also limited studies
which consider the impact of examiner experience level
on patient outcomes. This study aims to evaluate both
patient and examiner experiences during FNE as a double-
blinded randomized controlled trial (RCT) with four
different examination adjuncts: no treatment vs. saline
(placebo) vs. Co-phenylcaine Forte (local anaesthetic
and decongestant) vs. water-soluble gel lubricant. Patient
outcomes investigated were pain, discomfort, taste, and
repeatability recorded through visual analogue scale (VAS)
scores. Examiner outcomes investigated pertained to ease of
passing scope, and quality of view. The effect of examiner

© Australian Journal of Otolaryngology. All rights reserved.

experience level was also investigated ranging from resident
medical officers (RMOs), principal house officers (PHOs),
accredited registrars (REGs), and consultant surgeons
(CONs). We aim to examine the outcomes of these variables
in a local Australian population. We present this article
in accordance with the CONSORT reporting checklist
(available at https://www.theajo.com/article/view/10.21037/
ajo-23-2/rc).

Methods
Recruitment and blinding

This is a single-centre randomized, double-blind, placebo-
controlled, parallel-group study with 1:1:1:1 for four
groups. The study was conducted in ENT outpatient clinic
at Ipswich Hospital, Queensland, Australia. Allocation of
participants was carried out using a computer-generated
list of random numbers; participants were stratified via
blocked randomization with an allocation of 1:1:1:1 into
each trial group. Patients are recruited and randomly varied
to achieve a total population of 200 participants (Figure I).
Participants were not privy to block sizes. The two sprays,
saline (placebo) and Co-phenylcaine Forte, will be prepared
in identical bottles that are multi-use and a new disposable
nozzle was used for each patient. Other than taste, the
two sprays are prepared to be otherwise identical. One of
the research co-ordinators who was not involved in the
enrolment, allocation, or intervention prepared the spray
bottles.

The study was double-blinded, apart from the use of
lubricant, or when no-treatment was administered, which
was evident to the examiner. The allocation sequence was
concealed from the examiners in sequentially numbered,
opaque and sealed envelopes. Patients were not privy to
the method of topicalization of any other patient as the
procedure was performed in separate rooms, thus keeping
allocation blinded. FNE was performed in the outpatient
setting in the context of the usual work-up and examination
of patients. Sub-group analysis was performed for patients
in randomized groups whom were unable to tolerate the
examination (did not tolerate, DNT); for these patients,
co-phenylcaine Forte topicalization was used for local
anaesthesia and mucosal decongestion. There were no
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Figure 1 Patient recruitment and randomization.

patients who were unable to tolerate the examination at all,
nor was there any loss-to-follow-up.

FNE was performed by examiners of various levels
of training including RMOs, PHOs, REGs and CONSs.
This information was recorded for use in subgroup
analysis, to reflect the variability of examiner in real
clinical environment. Although PHOs, REGs, and CONS
are already proficient in this type of examination, RMOs
regularly rotate through the ENT department every
10 weeks. It is routine as part of their rotation to learn
to perform FNE and therefore to reflect normal clinical
practice in a public hospital, they were included in this
study. However, prior to their participation, they were given
a half-hour orientation on the use of the equipment and
technique in performing the examination and were under
the supervision of an independent senior member of the
team for all examinations.

Inclusion/exclusion criteria

Patients included in the trial were over the age of 16 years,
and undergoing FNE as part of their routine clinical
assessment in the outpatient clinic where they were invited
to participate in the study. This included patients who have
had previous FNE, which was also recorded for posterity.
Any patient with a known allergy to the study medications
was excluded. Pregnant or breast-feeding patients were also
excluded.
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Sample size and statistical analysis

Sample size was determined using a power calculation
based on previous literature to achieve a power of 90%. A
power calculation using the equation: standard difference =
difference between means/population standard deviation; and
a 95% confidence interval (CI). See Table 1 for power and
sample size calculations for the study outcomes of interest
based on available statistics in the published literature.

A Kruskal-Wallis test was used to establish relationships
between randomized groups and individual components
of the examiner experience. Odds ratios (ORs) were used
to determine the outcomes of each pre-treatment group.
Statistical significance was defined as P<0.05. Subgroup
analysis was performed for the examiner’s level of training/
experience level in order to determine if this variable
affected patient or examiner outcomes.

VAS questionnaires were conducted by both patient and
examiner, and an example of each questionnaire can be
found in Appendix 1. Questions were scores from 0-100
pertaining to both the patient experience as well as the
examiner experience. Lower VAS scores indicated a more
favourable/positive outcome than higher VAS scores.
De-identified results were collated, and recorded in an
encrypted cloud domain accessible only to an independent
research coordinator. Primary outcomes were patient and
examiner experience for each method of topicalization.
Secondary outcome was investigating the influence of
examiner’s level of experience on the results obtained for

Aust 7 Otolaryngol 2023;6:24 | https://dx.doi.org/10.21037/ajo-23-2


https://cdn.amegroups.cn/static/public/AJO-23-2-Supplementary.pdf

Page 4 of 11

Australian Journal of Otolaryngology, 2023

Table 1 Power calculation of sample sizes based on published studies for each outcome of interest

Outcome measure Difference in mean Standard deviation Sta.ndardised Approximat.e number - Including attrition
difference of patients (80%)

Discomfort cophenylcaine vs. placebo (4)

VAS score 18.3 25.8 0.71 54 71
Pain cophenylcaine vs. placebo (4)

VAS score 11 23.4 0.47 105 137
Pain (3)

VAS score 5" 6 0.8 42 55
Discomfort (3)

VAS score 3.5" 55 0.63 74 97
Unpleasantness (3)

VAS score 3.5" 5 0.7 54 71
Willingness to repeat (3)

VAS score 1.5 4 0.4 170 221
Ease of examination (3)

VAS score 15.5" 10.5 1.48 14 19
Quality of view (3)

VAS score 2t 4 0.5 105 137

T, using median values. VAS, visual analogue scale.

both primary outcomes.

Ethical clearance

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). IRB approval
was obtained prior to data collection (Human Research
Ethics Committee, West Moreton Hospital and Health
Service, Approval number: HRECI120191QWMS157255
[Nov ver 3]). Written informed consent to participate
in the study was obtained from the patient prior to
commencement of the study.

Results

A total of 200 patients meeting inclusion criteria were
successfully recruited for this study between the period of
December 2019 to January 2022. The recruited patients
included 121 males (60.5%) and 79 females (39.5%),
with a median age of 57.38 years (range, 16-89 years).
Fifty-one patients were randomized to the “no-treatment”
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arm, 50 patients were randomized to the “gel” arm,
47 patients were randomized to the “co-phenylcaine”
arm, and 52 patients were randomized to the “saline” arm.
Recruitment and randomization is shown in Figure 1.
Patient demographics within each treatment arm is shown
in Table 2. There was no loss-to-follow-up, and no patients
were excluded post-recruitment. We present the results of
the examiners’ experience and the patients’ e xperiences as
follows. Raw data can be found at https://cdn.amegroups.
cn/static/public/ajo-23-2-1.xlsx.

Examiner experience/outcomes

A Kruskal-Wallis test showed that there is a significant
difference between the categories of the independent
variable RANDOMISED GROUP with respect to the
dependent variable QUALITY OF VIEW (Chi’ =8.81,
df =3, P=0.03). Similarly, Kruskal-Wallis test showed
a significant difference between the categories of the
independent variable RANDOMISED GROUP with
respect to the dependent variable EASE OF PASSING
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Table 2 Patient demographics within each treatment arm
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Age, years
Groups Gender No. % within randomised group
Mean SD Minimum Maximum
Gel Male 29 58 57.38 20.96 16 89
Female 21 42 54.52 16.15 20 80
Co-phenylcaine Male 26 55.32 49.85 22.1 19 84
Female 21 44.68 52.52 12.46 26 70
No treatment Male 35 68.63 56.34 19.64 21 83
Female 16 31.37 54.88 17.87 29 76
Saline Male 31 59.62 53.45 16.93 21 81
Female 21 40.38 57.1 11.46 28 75
SD, standard deviation.
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Figure 2 Box plot demonstrating trends in examiner experiences

for each randomised group. VAS, visual analogue scale.

SCOPE (Chi’ =11.56, df =3, P=0.009). Co-phenylcaine
Forte provided the best quality of view, as well as ease
of passing scope for the examiner. Examiner experience/
outcomes are demonstrated by both VAS scores and as
forest plot (Figure 2 and Figure 3 respectively).

When scrutinizing level of experience and examiner
outcomes, a significantly statistically significant association
was seen demonstrating lower VAS scores for consultants
and resident medical officers (Figure 4), in comparison with
PHO:s or registrars for both quality of view (Chi* =21.3, df =3,
P<0.001) and ease of passing scope (Chi’ =20.17, df =3,
P<0.001).

Patient experience/outcomes

Patient experience for each treatment arm is shown via the
reported VAS scores (Figure 5). Pertaining to the patient-

© Australian Journal of Otolaryngology. All rights reserved.
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Figure 3 Forest plot showing odds ratios for examiner experience

in each randomised group. OR, odds ratio.

reported outcomes, “no-treatment” yielded a statistically
significant improvement in overall taste profile (OR, 0.97;
95% CI: 0.95-0.99; P=0.02). Similarly, patients randomized
to the “gel” treatment arm reported favourable taste profile
(OR, 0.98; 95% CI: 0.96-1.0; P=0.04).

“Co-phenylcaine” treatment yielded lower discomfort
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surgeon.

scores by patients (OR, 0.96; 95% CI: 0.93-0.99; P=0.01),
however it was associated with a significantly poorer taste
profile (OR, 1.06; 95% CI: 1.04-1.09; P<0.001). This is best
demonstrated in Figure 6.

There was no statistically significant effect of examiner
experience on patient-reported outcomes (Figure 7).

DNT cohort

Seven patients required cross-over to Co-phenylcaine Forte
spray; four of the patients were originally randomized to
the “gel” group, and three of the patients were originally
randomized to the “no treatment” group. Median age of
DNT patients was 51 years. Three of these patients required
cross-over to Co-phenylcaine Forte due to uncontrollable
sneezing upon instrumentation, three patients had significantly
congested sinonasal mucosa precluding adequate visualization,
and one patient required cross-over due to intense anxiety.

With regard to examiner experience in the DNT cohort,
while there was no significant correlation between quality
of view and need for cross-over (rpb =0.04, n=200, P=0.59),
ease of passing scope was significantly associated (rpb =0.24,
n=200, P=0.001).

Patient experience was predictably distributed among
the DNT cohort. Discomfort (rpb =0.24, n=200, P=0.001),
taste (rpb =0.27, n=200, P<0.001), and anxiety (rpb =0.3,
n=200, P<0.001) were reportedly all significantly higher in
the cross-over group.

© Australian Journal of Otolaryngology. All rights reserved.
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Discussion

Our results do not definitively establish and optimum
preparation for patients is when performing FNE
examination in the outpatient setting. There appear to be
advantages and disadvantages to all modalities investigated.
The examiner’ level of experience, as one would naturally
assume, plays a role in the outcome of the examination.
CON:ss appear to get better views and ease of passing the
scope, likely due to heuristics and experience. The apparent
paradox that RMOs fare better than expected may be due
to relative lack of experience in understanding what an easy
scope insertion is or what an optimal endoscopic view looks

like.

Best examiner experience

There is limited literature investigating types of topical
preparation for nasendoscopy and its effect on the
examiner’s experience. A systematic review of the literature
was conducted by Conlin & McLean in 2008, in which eight
RCTs were included, all using VAS to quantify patients’
experiences of either pain, discomfort, or unpleasantness (5).
Only two studies measured endoscopists’ outcomes with
incongruent results; one study found that Co-phenylcaine
Forte improved the view, however was non-superior to
placebo; the other study reported a worse view when using
a lubricating agent (5). Pothier et #/. demonstrated that
gel-lubricant was superior to no-treatment with regard to
manoeuvrability of the scope, however subsequent research
has demonstrated that water is superior to both no-
treatment and gel-lubricant (6,7).

In contrast to the above published results, our study
demonstrated that Co-phenylcaine Forte yielded the lowest
(most favourable) VAS scores for both “quality of view” and
“ease of passing scope”. The combined local anaesthetic and
decongestive effects of the spray are the clear explanation
for this in physiologically optimising the sinonasal cavity
for instrumentation. Gel and saline spray both appeared
to hamper one’s quality of view, in comparison with those
whom received no treatment. Regarding the performance of
lubricant jelly and non-medicated spray, the results of this
study appear to differ from those published by Pother et 4.
It is thought that the “anti-fog” properties from water-spray
postulated by Pother ez 4/. (7) may not extend to the use of
saline spray as used in this paper.
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Figure 6 Forest plot showing odds ratios for patient experience in each randomised group. OR, odds ratio.

Best patient experience

There have been several studies conducted investigating
topicalization methods to optimize a patient’s experience
with nasendoscopy.

In one study which compared lignocaine and
phenylephrine, lignocaine alone and xylometazoline with

© Australian Journal of Otolaryngology. All rights reserved.

no preparation, more than 80% of patients from each group
still experienced some degree of unpleasantness. They found
that using a vasoconstrictor alone, which is significantly less
expensive, was just as effective as using the combined therapy
and that pain was not significantly increased in the absence

of local anaesthetic. General unpleasantness was significantly
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reduced by the vasoconstrictor, but not by the local
anaesthetic—this is likely thought to be due to the taste (8).
Frosh er al. in 1998 found that the use of xylocaine spray
makes the experience worse for the patient, in comparison
with no spray, and hypothesized that the psychological
effect of the spray caused anticipation of the examination,
and therefore a worse overall experience (9). Alternatively,
they theorized that the anaesthetic agent could be causing
a paradoxical hyperaesthesia to the mucosal lining (9).
While not investigated in this study, FNE in the paediatric
population has only shown benefit from decongestant use,
without the addition of local anaesthetic for topicalization.
Median pain and anxiety scores were unaffected (10,11).

This study demonstrates that not providing any form of
nasal preparation appears to generally be superior to the
other modalities from a patient-perspective. Overall lower
VAS scores were recorded for pain, discomfort, taste and
repeatability for the patient in the no-treatment arm of the
study, in comparison with those whom received with saline
spray, gel, or Co-phenylcaine Forte. Anxiety levels were
predictably similar across all arms, and largely appears to
be independent of what preparation of employed. These
findings support the prior research by Frosh et /. with
pre-examination topicalization leading to an overall worse
patient experience (9). Similarly, we support the hypothesis
that topicalization plays a negative psychological role in the
patient’s experience during examination.

Co-phenylcaine Forte also yielded low VAS scores for pain
and discomfort, as well as repeatability. However, it is of note
that taste is a significant issue with Co-phenylcaine Forte.

DNT patients

Sub-group analysis was performed specifically to determine

© Australian Journal of Otolaryngology. All rights reserved.

whether there were factors other than local anaesthesia/
decongestion that contributed to poor examination
tolerance or examiner view. Discomfort, and high anxiety
levels were all significant factors which contribute to the
examiner needing to cross-over to using Co-phenylcaine
Forte preparation (Figure 8). Based on examiner findings,
contributing factors to needing to cross-over were
predominantly related to unfavourable anatomy (septal
spurs, turbinate hypertrophy). Based on this, it appears
prudent for an examiner to choose their modality of
preparation after some form of anterior rhinoscopy to
first determine a baseline understanding for the patient’s
sinonasal anatomy prior to instrumentation.

On balance, with Co-phenylcaine Forte being superior
than other modalities from an examiner perspective, it
appears that individualised preparation may be the gold
standard for clinical practice, through a quick discussion
between examiner and patient about previous experiences
and preference. This will also need to incorporate the
examiner’s prior examination of the patient’s nose to
determine if there may be any anatomical variations,
which should be factored into the decision. This may then
need to be tailored to the operators needs to perform
an adequate examination, with minimal discomfort to
patients. In the absence of any unfavourable sinonasal
anatomy, or significantly rhinitic mucosa, no-preparation
may be a viable form of preparation for patients
undergoing FNE.

Limitations

This study design was partially limited in the blinding
capacity of the investigators, primarily with patients
randomized to the “gel” and “no-treatment” arms of the

Aust 7 Otolaryngol 2023;6:24 | https://dx.doi.org/10.21037/ajo-23-2
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Figure 8 Comparison of VAS scores in DNT (cross-over) cohort demonstrating significantly higher VAS scores for ease of passing scope.

Significantly higher VAS scores for discomfort and anxiety were reported by patients in this cohort. VAS, visual analogue scale; DN'T, did

not tolerate.

study. It could be argued that this could present a degree of
observer bias in the examination of these patients, however
the results borne of this study would suggest that this effect
is negligible. The DNT cohort is also of a small sample
size, and results may need to be further validated with a
larger study population.

For the purposes of this study, Co-phenylcaine Forte was
the only medicated preparation used as the current gold-
standard for comparison. It is of note that multiple other
decongestants such as oxymetazoline have been proven to be
effective for pre-medication of patients (12). Further studies
comparing different decongestant preparations may be of
value, particularly with regard to general unpleasantness
owing to taste which is commonly reported by patients.

It is seen in this study that patients can have a positive
experience with no topicalization whatsoever, but at the
expense of poorer views for the examiner. Ultimately, it
is the authors’ opinion that the best practice would be an

© Australian Journal of Otolaryngology. All rights reserved.

individualized approach to each patient, and discussion
regarding the different preparation options available,
to provide an optimal experience for both patient and
examiner.

This trial was not registered, but despite the absence
of registration, the trial adheres to the CONSORT
statement in order to minimize publication bias and other
related issues. We include our trial protocol at hteps://
cdn.amegroups.cn/static/public/ajo-23-2-2.pdf to publish
alongside the manuscript in support of this.

Conclusions

There remains a high index of controversy as to what
nasal preparation is best when performing a FNE in the
outpatient setting. From our study, there does not appear
to be any statistically significant difference between any
of the treatment groups as it pertains to the examiner

Aust 7 Otolaryngol 2023;6:24 | https://dx.doi.org/10.21037/ajo-23-2
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experience with quality of view or ease of passing the scope.
From the patients’ perspective however, Co-phenylcaine
Forte does appear to decrease the discomfort experienced
during the examination, however the trade-off for this is an
unfavourable taste profile.
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Supplementary

Appendix 1 Patient and Clinician Questionnaire

Survey of Patient & Clinician Experience: Nasendoscopy  ueensiand

Government
Participant Number:
Age: Gender: (M/F)
(Please circle)

Have you previously had this type of Yes No
examination?
Have you had any prior nasal surgery? Yes No
Instructions: Please place a cross (X) along the scale
Question 1 — How painful did you find this examination?
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Question 2 - How much discomfort did you experience (other than pain) during this
examination?

90 100

0 10 20 30 40 50 60 70 80
‘HHIHH‘HHIHH‘\HHIIH‘HH\HH‘HHHH\‘HIHHH‘HHIHH‘\HHHH‘\HHIIH‘H\HIHI‘
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ClC) e el OO (B (P Discomfort
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Question 3 - How unpleasant did you find the taste during this examination?

No Discomfort
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0 10 20 30 40 50 60 70 80
1 did not ‘HIHHH|HH\HH‘H\HHII‘HHHIH‘HHIHH‘HIHIIH‘H\HHII‘HHIHH‘HHIHII‘HIHIIH‘
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notice >
the taste 510} 56 olc) 50 holos *@@:\ unpleasant
S = S AT YAV e

Question 4 - Would you be willing to repeat this examination again?
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Question 5 - How much anxiety did you experience prior to this examination?
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Clinician to Complete

Level of Experience (circle): RMO / PHO/ REG / CONS
Factors that promoted difficulty

(e.g. anatomy / patient compliance):

Any Qualitative Information

(E.g. Patient’s comments on previous
experience compared to this one)
Cross-over

Did you have to change to a different
method of topicalization during the
exam due to patient tolerance?

What did you use?

Instructions: Please place a cross (X) along the scale
Question 1 — Can you rate the ease with which you were able to pass the scope?

60 90 100

0 10 20 30 40 50 70 80
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Question 2 — Can you rate the quality of the view?
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