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Intranasal Topical Local Anesthetic and Decongestant
for Flexible Nasendoscopy in Children
A Randomized, Double-blind, Placebo-Controlled Trial
Neil K. Chadha, MBChB(Hons), MPHe BSc(Hons), FRCS(ORL-HNS); Gilbert O. A. Lam; Jeffrey P. Ludemann, MD, FRCSC; Frederick K. Kozak, MD, FRCSC

IMPORTANCE To our knowledge, the present study is the first double-blind, randomized,
placebo-controlled trial in children to compare nasal preparation sprays administered before
flexible nasendoscopy with placebo.

OBJECTIVE To compare the degree of pain experienced by children undergoing flexible
nasendoscopy after 1 of 3 intranasal sprays: placebo, decongestant with topical local
anesthetic (TLA), or decongestant without TLA.

DESIGN, SETTING, AND PARTICIPANTS A randomized placebo-controlled trial with blinding of
participants, caregivers, observers, and otolaryngologists was conducted in a tertiary
pediatric otolaryngology ambulatory clinic. Participants included a consecutive sample of
children aged 3 to 12 years requiring flexible nasendoscopy. Exclusion criteria included
concomitant respiratory tract infection, known allergy to a trial agent, or previous flexible
nasendoscopy. One hundred fifty-one children were assessed for eligibility; 24 eligible
children refused participation and 69 were included and block-randomized. All completed
the study, and there were no adverse events.

INTERVENTIONS Nasal spray administration of placebo (normal saline); xylometazoline
hydrochloride, 0.05% (decongestant); or lidocaine hydrochloride, 1%, with xylometazoline
hydrochloride, 0.05% (TLA with decongestant) was performed 10 minutes before flexible
nasendoscopy.

MAIN OUTCOMES AND MEASURES Primary outcome measure was the child-reported
Wong-Baker Faces Pain (WBFP) scale. Secondary outcomes included the caregiver-proxy
WBFP scale; the Face, Legs, Activity, Cry, and Consolability (FLACC) scale; and the
physician-reported Difficulty of Procedure Visual Analog Scale (DPVAS).

RESULTS Twenty-three children were recruited in each of the intervention arms. Baseline
characteristics were comparable between groups. The mean child-rated WBFP scale scores
were 2.4, 1.8, and 2.2 for the placebo, decongestant, and TLA with decongestant groups,
respectively (P = .45). Although the finding was statistically nonsignificant, decongestant had
the lowest mean caregiver-proxy WBFP scale score, lowest observer-rated FLACC scale score,
and highest physician-rated DPVAS score. Subgroup analysis did not demonstrate any
correlation between the outcomes and age or sex.

CONCLUSIONS AND RELEVANCE This study revealed no statistically significant difference in
the discomfort experienced by children undergoing flexible nasendoscopy after placebo,
decongestant, or TLA with decongestant. Decongestant was associated with the least
discomfort (on child, caregiver, and observer-rated pain scale scores) and the lowest rating
for difficulty of procedure. With these findings, the study suggests that there is no significant
benefit of topical decongestant with or without TLA compared with placebo in reducing pain
associated with pediatric flexible nasendoscopy.
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F lexible nasendoscopy is a minimally invasive diagnos-
tic procedure that involves passing a thin fiberoptic en-
doscope through the nasal cavity. Otolaryngologists fre-

quently require this procedure in the complete assessment of
pediatric outpatients. Children who have nasal or breathing
symptoms (eg, sleep-disordered breathing and nasal dis-
charge) may have an abnormality anywhere from the ante-
rior nasal cavity (eg, allergy and nasal polyps) to the posterior
nasal cavity or nasopharynx (eg, adenoid hypertrophy and na-
sopharyngeal tumor). For more than 2 decades, flexible nasen-
doscopy has been considered to be the criterion standard
method for assessment of the posterior nasal cavity and na-
sopharynx in children.1

To attempt to minimize discomfort, many otolaryngolo-
gists administer an intranasal spray before the procedure, usu-
ally consisting of either a decongestant or a decongestant com-
bined with topical local anesthetic (TLA). There is currently
clinical equipoise as to whether these sprays are warranted in
children. The theoretical benefits of decongestant and TLA are
a reduction of resistance to flexible nasendoscope passage and
reduced sensation, respectively. However, the actual benefit
to the child is unclear. In an uncontrolled study2 of pain per-
ception after decongestant and TLA, children reported mod-
erate pain during the nasendoscopy. The only randomized clini-
cal study3 to compare nasal sprays before nasendoscopy in
children determined no significant difference in discomfort be-
tween children who received decongestant and those who re-
ceived decongestant combined with TLA. However, a pla-
cebo group was not included, and only proxy measures of
discomfort were used.

In adults, there have been inconsistent results from studies
of nasal sprays before flexible nasendoscopy. One adult random-
ized clinical trial4 showed that using TLA made the nasendos-
copy experience worse than using a placebo normal saline spray.

To our knowledge, the present study was the first ran-
domized placebo-controlled trial to systematically investi-
gate the potential benefit of using topical decongestant alone
or topical decongestant with TLA before pediatric flexible
nasendoscopy.

Methods
A parallel, randomized, 3-arm, double-blind, placebo-
controlled superiority trial was conducted at the pediatric oto-
laryngology ambulatory clinic at the British Columbia Chil-
dren’s Hospital after research and ethics board approval.
Children aged 3 to 12 years who were determined by the treat-
ing pediatric otolaryngologist to require a flexible nasendos-
copy during their clinical assessment were offered participa-
tion in the study. Exclusion criteria included concomitant
respiratory tract infection, known allergy to a trial agent, and
previous flexible nasendoscopy. Potential participants and their
caregivers received a detailed explanation of the study from
a research assistant, and fully informed consent and assent
(where applicable) were obtained before participation. Par-
ticipants were randomized in blocks of 3 to one of the 3 intra-
nasal spray solutions using a pregenerated random number

table. The 3 preparations were: (1) sodium chloride, 0.9% (nor-
mal saline), solution (placebo, group A); (2) xylometazoline hy-
drochloride, 0.05% (equal volumes of xylometazoline hydro-
chloride, 0.1%, and normal saline solution) (decongestant,
group B); and (3) xylometazoline hydrochloride, 0.05%, with
lidocaine hydrochloride, 1% (equal volumes of xylometazo-
line hydrochloride, 0.1%, and lidocaine hydrochloride, 2%, so-
lution) (decongestant with TLA, group C). Administration of
the test solution was performed by a nurse practitioner be-
hind closed doors using a pharmacy-coded labeled bottle. The
otolaryngologist, independent observer, caregiver, and child
were blinded to the intervention group. The nurse practi-
tioner was aware of the code of the spray used for the partici-
pants (A, B, or C) but not of the identity of the spray. Only the
hospital pharmacy was aware of the spray identity.

Each patient received 0.5 mL of the solution in each nos-
tril 10 minutes before nasendoscopy. The child was asked not
to comment on the taste of the agent, both during the expla-
nation of the study and again during administration of the
spray. The nasal preparation was administered using a muco-
sal administration device, which has the advantage of admin-
istering a consistent dosage and volume in the form of a fine
mistlike spray, thereby targeting the desired mucosal region
of the nasal cavity.

After administration of the solution, the child and care-
giver were transferred to the endoscopy clinic room, and the
otolaryngologist explained the procedure to them. All endos-
copies were performed by an experienced fellowship-trained
attending pediatric otolaryngologist. The equipment was
shown to the child, who was subsequently encouraged to touch
the tip of the endoscope to become familiar with it. The im-
age of the child’s finger and face were then displayed on the
endoscopy video monitor for the child to see. The child was
then given a choice to sit on his or her own or on the care-
giver’s lap. To ensure that the child could not move during the
procedure, an assistant or the caregiver was asked to help sup-
port the child’s head on either side. A 2.4-mm flexible fiber-
optic nasendoscope (ENT-4500; Vision-Sciences Inc) was
slowly introduced into one of the nostrils and carefully ad-
vanced to the nasopharynx. The image was projected onto a
video monitor and could be followed by the child, caregiver,
and otolaryngologist.

Outcome Measures
The primary outcome measure was the self-reported Wong-
Baker Faces Pain (WBFP) sc ale,5 a validated, long-
established, non–procedure-specific scoring system for pain
in children using cartoon faces in a Likert scale ranging from
0 (no hurt) to 5 (hurts worst).6 The secondary outcome mea-
sures were the caregiver-proxy WBFP scale; the Face, Legs, Ac-
tivity, Cry, and Consolability (FLACC) scale,7 and the Diffi-
culty of Procedure Visual Analog Scale (DPVAS).3 The FLACC
scale requires an observer to assign a rating from 0 to 2, based
on predetermined descriptors of behavior, for each of 5 do-
mains (face, legs, activity, cry, and consolability) to deter-
mine a total pain score from 0 to 10.7 The DPVAS consisted of
a visual analog scale based on a 100-mm line ranging from easi-
est to most difficult.
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At the end of the procedure, the children rated the level
of their discomfort using the WBFP scale. The caregiver rated
the level of the child’s discomfort using the caregiver-proxy
WBFP scale. The observer rated the level of discomfort using
the FLACC scale. The pediatric otolaryngologist subjectively
rated the difficulty of performing the flexible nasendoscopy
with the DPVAS. Any adverse events were documented.

Sample Size Calculation
A sample size calculation was performed a priori to deter-
mine the required number of participants. The previously re-
ported mean (SD) child-rated WBFP scale score or a compa-
rable population was 2.74 (1.8).2 We aimed to detect a reduction
in this interval measure of 2. This was based on expert opin-
ion consensus among the authors of an anticipated average im-
provement that would favor routine use of intranasal prepa-
ration over placebo, ie, a clinically relevant difference. We
therefore calculated that we needed at least 22 children in each
group to reject the null hypothesis that the population means
of the experimental and control groups were equal with prob-
ability (power) of 0.90. The α value associated with this test
of the null hypothesis was .017, giving an effective type I er-
ror probability across the three 2-sided comparisons of P = .05.

Statistical Analysis
Analysis of the primary outcome measure was performed using
the analysis of variance test if the scores were normally dis-
tributed or the Kruskal-Wallis test if not normally distrib-
uted. Analyses of the secondary outcome measures were also
performed using one of these tests depending on the data being
parametric or nonparametric. Subgroup analysis involved a
comparison of the treatment effect in boys vs girls using a test
of statistical interaction between treatment and sex. Compari-
son of pain scores vs age of the participant was performed using
the Pearson product moment correlation coefficient for nor-

mally distributed data or Spearman ρ correlation coefficient
for nonnormally distributed data. All statistical analyses were
performed using commercial software (STATA, version 10;
StataCorp LP).

Results
Sixty-nine patients were successfully recruited between June
1, 2011, and April 30, 2012. Of 151 children undergoing flexible
nasendoscopy who were initially considered, 58 individuals
(38%) did not meet the inclusion criteria and 24 children (16%)
declined to participate (Figure 1). The recruited children com-
prised 49 boys (71%) and 20 girls (29%), with a median age of
6 years (range, 3-12 years). All recruited children completed the
study. Through block randomization, the number of children
in each intervention group was equal (n = 23). There were no
significant differences between baseline characteristics of the
3 groups (Table).

Mean child-rated WBFP scale scores, the primary out-
come, were 2.4, 2.2, and 1.8 for the placebo, decongestant with
TLA, and decongestant alone groups, respectively, with no sta-
tistically significant differences (P = .45). The decongestant
group also had the lowest pain score on the mean caregiver-
proxy WBFP scale score and the mean observer-rated FLACC
scale score, although differences again were not statistically
significant (P = .52 and P = .63 respectively). The mean phy-
sician-rated DPVAS rated the least difficult procedure as the
decongestant group but again without statistical significance
(P = .51). Subgroup analysis did not demonstrate any statisti-
cally significant interaction between the primary outcome or
secondary outcome measures and participant age or sex. All
correlations between the different outcome measures were sig-
nificant (Figure 2). For example, a scatterplot demonstrates the
statistically significant correlation between the child-rated and

Figure 1. Study Flow Diagram
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caregiver-rated WBFP scale scores (Figure 3), with a Pearson
correlation coefficient of 0.68 (P < .001).

Discussion
The diagnostic procedure of flexible fiberoptic nasendoscopy
often forms an essential component of the otolaryngologic as-
sessment of a child.1 The theoretical benefit of preparing the
nose with a decongestant is a reduction of resistance to flex-
ible nasendoscope passage, making the procedure more com-
fortable; the theoretical benefit of TLA is reduced contact sen-
sitivity and therefore reduced pain. However, the actual benefit
to the child of either product has been unclear. The results of
our study suggest that there is no clinically significant ben-
efit to administering either a combination of these agents or
decongestant alone in comparison with a normal saline spray.
This finding was independent of whether we analyzed the ex-
perience by reports from the child, caregiver, observer, or oto-
laryngologist, all of whom were blinded to the intervention
group. The validity and consistency of the outcome mea-
sures were demonstrated by the statistically significant cor-
relations across all comparisons between the raters (Figure 2).

One previous uncontrolled study2 of 23 children aged 4 to
18 years found that after spraying with decongestant (phen-
ylephrine hydrochloride, 0.5%) combined with local anes-
thetic (lidocaine hydrochloride, 5%), children perceived mod-
erate pain during flexible nasendoscopy. In that study, the mean
child-rated WBFP scale score was 2.7, which is consistent with
the mean score of 2.2 found using decongestant combined with
TLA in our study.

The only previous randomized clinical study3 attempting
to test efficacy of nasal sprays preceding pediatric flexible
nasendoscopy compared only decongestant alone (oxymetazo-
line hydrochloride, 0.05%) directly against decongestant with
TLA (oxymetazoline, 0.05%, and lidocaine hydrochloride, 4%).
That study included 53 children aged 5 to 10 years and used
an observer-rated visual analog scale from 0 to 10 as the pri-
mary pain outcome measure. The observers reported scores
of 4 for decongestant alone vs 4.3 for the decongestant and TLA
combined, which were not statistically significantly differ-
ent. Again, those scores are consistent with the scores in our

Table. Group Demographics and Mean Outcome Scores

Characteristic
Placeboa

(n = 23)
Decongestantb

(n = 23)
Decongestant With TLAc

(n = 23) P Value
Male sex, No. (%) 17 (74) 15 (65) 17 (74) .56

Median age at study (range) [SD], y 6 (3-12) [2.8] 7 (4-12) [2.5] 6 (3-12) [2.2] .56

Wong-Baker Faces Pain scaled

Child-rated 2.4 1.8 2.2 .45

Parent/caregiver-rated 2.0 1.6 1.8 .52

Face, Legs, Activity, Cry, and Consolability scalee 4.2 3.3 3.6 .63

Difficulty of Procedure Visual Analog Scalef 3.0 2.3g 3.2g .51

Abbreviation: TLA, topical local anesthetic.
a Normal saline.
b Xylometazoline hydrochloride, 0.05%.
c Lidocaine hydrochloride, 1%, with xylometazoline hydrochloride, 0.05%.

d Range, 0 to 5.
e Range, 0 to 10.
f Range, 0 to 10 (easiest, 0; most difficult, 10).
g Data available for 22 of 23 subjects for this outcome measure.

Figure 2. Correlation Matrix
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Figure 3. Scatterplot of Child vs Parent/Caregiver Wong-Baker Faces Pain
(WBFP) Scale Score

0

0 21 3 4 5

5

4

W
BF

P 
Sc

or
e,

 C
hi

ld
-R

at
ed

WBFP Score, Parent-Rated

3

2

1

This scatterplot includes the best-fit regression line of WBFP scale score as
rated by the child vs parent/caregiver. Size of scatter points denotes frequency
of duplicate data points.
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study (multiplying by 2 to create scale equivalence would give
4.4 and 4.8, respectively, in our study). Unfortunately, that
study did not use a child self-report of pain (the recognized cri-
terion standard)8 or a caregiver proxy rating. The authors had
recommended the use of decongestant alone because this ap-
peared as effective as when combined with TLA, but they did
not consider the possibility that neither was helpful by com-
paring against placebo. Our study supports their conclusion
that there is no significant added improvement by including
TLA. In fact, in both the study of Jonas et al3 and the present
study, the pain scores were slightly worse with a combination
of TLA and decongestant than with decongestant alone.

There have been somewhat inconsistent results and rec-
ommendations from randomized clinical trials of nasal sprays
before flexible nasendoscopy in adults. One study9 sup-
ported the use of decongestant alone as being the most effec-
tive option to reduce self-reported discomfort; however, other
studies10,11 were unable to demonstrate a difference in dis-
comfort or ease of examination from the operator’s perspec-
tive. An additional study4 suggested that the use of TLA spray
alone compared with placebo made things worse through the
unpleasant sensation it caused, which may have outlasted the
procedure.

One potential limitation of the present study is that the ac-
tive sprays were tested against normal saline as placebo as op-
posed to nothing. This was of course essential to facilitate blind-
ing and reduce reporting bias. Although we cannot therefore
rule out the possibility that the placebo spray had some ben-
eficial effect, the delay of 10 minutes between spray admin-
istration and the nasendoscopy would be expected to make any
nasal cavity lubrication or moisturization effect of the nor-

mal saline spray very minimal. Another limitation of this study
is the lack of testing for different flexible endoscope sizes. There
are flexible nasendoscopes in use at other centers that are
smaller or larger than the 2.4-mm diameter used in our study.
With other nasendoscope diameters, different responses may
have been seen to the nasal sprays investigated in the present
study.

The placebo effect is an example of the powerful influ-
ence that psychological factors can have on pain perception,
and recent studies12 have shown that placebo analgesia can
have measurable effects on nociceptive processing, for ex-
ample, in the spinal cord. The use of nonpharmacologic inter-
ventions, such as distraction techniques, has been shown13 to
have the potential to reduce pain in children undergoing medi-
cal procedures, such as venipuncture. Although our study did
not show any statistically significant or clinically significant
benefit in using a nasal spray with decongestant or TLA with
decongestant over placebo, we recognize that if offered a
choice, some children or caregivers would still elect to have a
nasal spray before nasendoscopy in the hope that this might
reduce the associated discomfort. Based on the results of this
study, in this circumstance, we suggest the use of a deconges-
tant because this resulted in the most comfortable procedure
independent of the rater.

In conclusion, this study revealed no statistically signifi-
cant difference in the discomfort experienced by children un-
dergoing flexible nasendoscopy after intranasal spray of pla-
cebo, decongestant, or TLA with decongestant. Decongestant
spray was associated with the least discomfort (on child-rated,
caregiver-rated, and observer-rated pain scores) and the low-
est rating for difficulty of procedure by the nasendoscopist.
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