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INTRODUCTION

Nasal endoscopy (NE) is a widespread and valuable examina-
tion method in otolaryngology practice [1]. NE allows the visu-
alization of the posterior and superior parts of the nasal airway, 
which cannot be seen by other means, e.g., anterior rhinoscopy. 
NE is usually accomplished with a rigid endoscope, but a flexi-
ble endoscope is preferred in patients with severe nasal septal 
deviation [2]. For the patients, NE is a painful and uncomfort-

able procedure [3]; for the physicians, the disadvantages are 
prolonged procedure duration and limited view of nasal passag-
es due to hypertrophic and swollen turbinates. In addition, some 
physiological changes such as acceleration of pulse rate and in-
crease of blood pressure have been associated with NE [4].

As a preparation for NE, a local anesthetic and/or a deconges-
tant are usually applied to nostrils in order to alleviate the nasal 
pain, to widen the field of view, and to shorten the duration of 
the examination. However, the benefits of local anesthetics are 
controversial, partly because they cause discomfort to patients 
because of the bad taste and smell [5,6]. Furthermore, there is 
always a suspicion that local decongestants may cause hyperten-
sion and reflex bradycardia [7]. Some authors recommend no 
medication before NE on the strength of placebo-controlled 
studies [8-11]. Other authors recommend only decongestant or 
decongestant–local anesthetic combination applications [12-14]. 
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Objectives. To identify the optimal pharmacological method of preparing patients for nasal endoscopy.

Methods. Twenty healthy volunteers were enrolled in this prospective, randomized, double-blind study. Four types of medi-
cations were applied in their nostrils with binary combinations of spray bottles on four different days in a random or-
der: placebo (normal saline [NS]+NS), decongestant (NS+oxymetazoline), anesthetic (NS+lidocaine), and deconges-
tant plus anesthetic (oxymetazoline+lidocaine). Rigid nasal endoscopy was performed 10 minutes after spray appli-
cation. The volunteers evaluated the discomfort caused by each spray application, and nasal pain scores due to the 
passage of the endoscope. The physicians quantified nasal decongestion using a visual analogue scale. Endoscopy du-
ration as well as pulse and mean blood pressure (MBP) before spray application, 10 minutes after the application, 
and immediately after endoscopic examination were also recorded.

Results. The discomfort caused by lidocaine was significantly higher than that caused by the other sprays (P<0.001). The 
lowest pain score related to endoscopy was obtained for oxymetazoline+lidocaine (P<0.001). Nasal decongestion 
was best achieved with NS+oxymetazoline (P<0.001). Endoscopy duration was the shortest for oxymetazoline+ 
lidocaine (P<0.05). Statistically significant MBP changes were only seen with the application of NS+oxymetazoline 
(P<0.05). However, neither MBP nor pulse rate change was significant clinically. 

Conclusion. Application of decongestant and anesthetic sprays together seems to be the best method of pharmacological 
preparation of patients for nasal endoscopy.
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Nevertheless, there is no consensus about the best method of 
preparing the patients for NE [1,3,10,15,16].

In this study, we aimed to identify the optimal pharmacologi-
cal method of preparing the patients for NE while considering 
both the clinicians’ needs and the patients’ comfort and physio-
logical stability.

MATERIALS AND METHODS

This prospective, randomized, double-blind study was approved 
by the local ethics committee. After obtaining informed con-
sents, 20 healthy volunteers were enrolled. Exclusion criteria 
were asthma, cardiovascular disease, rhinitis, severe septal devi-
ation, and a history of nasal endoscopic examination.

Four spray bottles of similar external appearance were pre-
pared and numbered; two of the bottles contained normal sa-
line (NS; 0.9% sodium chloride), one contained Iliadin (0.05% 
oxymetazoline; Merck, Darmstadt, Germany), and one con-
tained Xylocaine (10% lidocaine; AstraZeneca, Södertälje, Swe-
den). The nurse who prepared the bottles was the only person 
who was aware of the contents of the bottles.

Four binary combinations of sprays were applied in each sub-
ject’s nostrils in a random order on four different days. In each 
day, two puffs (one puff per bottle; 0.1 mg oxymetazoline for Il-
iadin, 20 mg lidocaine for Xylocaine) were applied to both nos-
trils by the same clinical nurse. All four combinations were ap-
plied to each subject to reduce the bias of subjective evaluation 
and eliminate individual differences. The application and evalua-
tion processes were identical for each combination (Fig. 1).

Spray combinations
The four binary combinations of sprays were as follows: placebo 
(NS+NS), decongestant (NS+oxymetazoline), anesthetic (NS+ 
lidocaine), decongestant plus anesthetic (oxymetazoline+lido- 
caine).

Nasal endoscopy
All endoscopies were performed 10 minutes after medications 
by the same experienced physician who was blinded to the ad-
ministered drugs using a 4.0-mm, 0-degree rigid endoscope (Karl 

STORZ GmbH & Co. KG, Tuttlingen, Germany). In each endos-
copy, choana, middle meatus, sphenoethmoidal recess, and supe-
rior concha were observed in both nasal passages. The nurse re-
corded the durations of the endoscopic examinations as seconds.

Clinical evaluations
Evaluation of discomfort due to the sprays 
Shortly after spraying each bottle, subjects were asked to indi-
cate their degree of discomfort on a visual analogue scale (VAS) 
(1: no discomfort, 10: utmost discomfort). For each combina-
tion, two independent scores were obtained from each subject 
(Fig. 2).

Evaluation of nasal pain due to the passage of the endoscope
Shortly after endoscopy, subjects were asked to indicate their 
degree of pain on a VAS (1: no pain, 10: unbearable pain) (Fig. 2).

Evaluation of decongestion (field of view) 
Shortly after endoscopy, the endoscopist was asked to indicate 
the degree of nasal decongestion on a VAS (1: impossible to pass 
the endoscope, 10: excellent field of view) (Fig. 2).

Measurement of blood pressure and pulse 
The blood pressure and pulse were measured thrice at each ap-
plication: just before spray application (10 minutes after a rest); 
10 minutes after spray application (just before the endoscopy); 

   Lidocaine discomforted the patients more than placebo.

   Oxymetazoline caused the best and lidocaine caused the 
worst decongestion score.

   The lowest pain score related to endoscopy was obtained for 
oxymetazoline plus lidocaine.

   Decongestant plus anesthetic spray seems to be the best pre-
medication in nasal endoscopy.
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Fig. 1. Flowchart of the method. NS, normal saline; Decong., decon-
gestant; Anest., anesthetic; VAS, visual analog scale.
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and immediately after the endoscopy. The same nurse did all the 
measurements. Blood pressure was measured with the same 
calibrated manometer and from the same arm of each subject. 
Mean blood pressures (MBP) in mmHg and change between the 
measurements for each application were recorded. Pulse rate 
was detected by palpating the radial artery, and recorded as 
beats per minute (BPM).

Statistical analysis
For statistical analyses, SigmaStat 3.5 (Systat Software, Inc.; 
http://www.sigmaplot.co.uk/) software was used. A Shapiro-
Wilk test was used to test the normality of data distribution. 
Normally distributed data are presented as means±standard 
deviation (SD). An analysis of variance test was used for repeat-
ed measures. Pairwise comparisons were performed by using 
the post-hoc parametric Student-Newman-Keuls method. The 

data, which was not normally distributed, are presented as me-
dians (range), and a Friedman test was used for their analysis. 
Pairwise comparisons were performed by the nonparametric 
Student-Newman-Keuls method. A P-value less than 0.05 was 
considered statistically significant.

RESULTS

Twenty volunteers (12 men, 8 women) aged 27±7 years (range, 
19 to 50 years) were enrolled in this study.

The discomfort caused by lidocaine was significantly higher 
than that caused by the other sprays (P<0.001). There were no 
differences in discomfort between oxymetazoline and NS (P> 
0.05) (Fig. 3).

Nasal pain scores due to the passage of the endoscope were 
significantly different between spray combinations (P<0.001). 
The lowest pain score was obtained for oxymetazoline+ 
lidocaine (P<0.05) (Fig. 4). There were no differences in pain 
between NS+lidocaine and NS+NS (P>0.05). 

Nasal decongestion scores were significantly different be-
tween spray combinations (P<0.001). Nasal decongestion was 
best achieved with NS+oxymetazoline (P<0.001), whereas 
NS+lidocaine had the least effect (Fig. 4). Nasal decongestion 
scores were significantly higher for NS+oxymetazoline than for 
oxymetazoline+lidocaine (P<0.05) (Fig. 4).

Duration of endoscopy was significantly shorter for oxymeta- 
zoline+lidocaine compared to the other spray combinations (P< 
0.05), and there were no differences between the other combi-
nations (P>0.05) (Fig. 5).

MBP values were increased significantly by 4.05±3.31 
mmHg after NS+oxymetazoline application (P<0.05) (Fig. 6). 
However, neither this change nor the changes of MBP with the 
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Fig. 3. Distribution of visual analog scale (VAS) scores of discomfort 
due to the spray. Numbers in brackets show the type of the spray 
combination. [1] placebo; [2] decongestant; [3] anesthetic; [4] de-
congestant plus anesthetic. Numbers before the names of the sprays 
show the order in that combination. NS, normal saline.
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Fig. 4. Distribution of visual analog scale (VAS) scores of nasal pain 
and decongestion. Numbers in brackets show the type of the spray 
combination. [1] placebo (NS+NS); [2] decongestant (NS+oxymeta- 
zoline); [3] anesthetic (NS+lidocaine); [4] decongestant plus anes-
thetic (oxymetazoline+lidocaine). NS, normal saline.
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other combinations were clinically meaningful. There were no 
significant changes in pulse rates, neither statistically nor clini-
cally (P>0.05) (Fig. 7). After endoscopy, MBP values were de-
creased significantly by 7.05±6.41 mmHg, and pulse rates were 
decreased significantly by 8.65±7.82 BPM for NS+oxymetazo- 
line (P<0.001). There were no differences in MBP or pulse rate 
for the other spray combinations (Figs. 6, 7). 

DISCUSSION

In this study, we compared the effects of four different spray 
combinations as premedication in nasal endoscopy. We con-
firmed that lidocaine spray is very uncomfortable for patients. 
Besides, it does not reduce pain during endoscopy, and it nar-

rows the field of view in nasal passages and prolongs the dura-
tion of endoscopy. According to our results, oxymetazoline is 
comfortable for patients. It reduces pain during endoscopy and 
provides a wide field of view for the endoscopist. However, it 
causes a slight increase in arterial blood pressure. When oxy-
metazoline and lidocaine are used together, pain due to endos-
copy is reduced significantly, the endoscopist’s field of view is 
wide, and the duration of endoscopy is shortened.

Premedication in NE is typically applied with sprays or cotton 
pledgets. Although application of cotton pledgets is an effective 
method, it is irritating for patients [17,18]. Thus, sprays are used 
more often, and we preferred sprays to cotton pledgets in this 
study.

It is well known that lidocaine sprays have bad taste and 
smell, and that they anesthetize not only the nose but also the 
palate, nasopharynx, and throat. These features make lidocaine 
sprays uncomfortable for the patients [5,6]. On the other hand, 
decongestant sprays do not have these unfavorable effects [11]. 
Indeed, in this study, no differences were observed between 
oxymetazoline and placebo in terms of discomfort. 

Interestingly, even though lidocaine is an anesthetic, it does 
not reduce pain during endoscopy [5,11,19,20]. In this study, we 
showed that pain scores were similar between lidocaine and pla-
cebo. In our opinion, the most important reason of pain during 
endoscopy with lidocaine is the congestion of turbinates. We 
reached this opinion with the evaluation of the physician’s field 
of view. The field of view with lidocaine was narrower than with 
placebo. Moreover, while nasal decongestion was best achieved 
with oxymetazoline, the field of view decreased when oxy-
metazoline was used in combination with lidocaine. On the oth-
er hand, the best pain score was attained by lidocaine plus oxy-
metazoline. Therefore, the combined use of decongestant and li-
docaine decreased pain compared to decongestant only. There-

Fig. 7. Distribution of changes of the pulse rate from the beginning to 
10 minutes after spray application and from that point to just after 
endoscopy. NS, normal saline; BPM, beats per minute.
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fore, the anesthetic effect of lidocaine could be obtained when 
turbinates are decongested.

Some physicians avoid using premedication for NE because 
of its systemic effects. Even though clinicians suppose that topi-
cal decongestants cause hypertension and reflex bradycardia, 
there are not many studies supporting this [7]. Similarly, NE 
may also increase pulse rate and arterial blood pressure [4]. 
However, as clinicians, we use decongestant sprays and perform 
endoscopies relatively often, but do not observe these changes 
as often as supposed. In this study, we showed that oxymetazo-
line slightly increased MBP 10 minutes after its application, but 
MBP returned to its initial level immediately after endoscopy. 
Interestingly, this effect of oxymetazoline was not seen when it 
was combined with lidocaine. We also showed that the pulse 
rate did not change significantly with any of the sprays used in 
this study. Furthermore, the changes of pulse rate and blood 
pressure due to the sprays and endoscopy were not clinically 
relevant. However, this finding may be a result of the exclusion 
of elders and patients with cardiovascular diseases. Therefore, 
we recommend using decongestants carefully in elderly patients 
and in patients with cardiovascular diseases. Nonetheless, these 
sprays can be used safely in young and healthy individuals.

The duration of endoscopic examination can also be an issue 
for physicians. In this regard, we evaluated the duration of en-
doscopy in order to consider the demands of physicians as well 
as of patients. This has not been considered in any of the similar 
studies so far. Our findings showed that the shortest duration of 
examination as well as the minimum pain score were provided 
by the decongestant–anesthetic combination. On the other 
hand, the best decongestion was obtained with decongestant 
alone. Standing on these observations, we suggest that duration 
of endoscopy is not only related to the wide passage in the nose 
but also strongly related to the patient’s feeling of nasal pain. 

In conclusion, the combined use of a decongestant and an an-
esthetic spray provided better field of view, reduced pain signifi-
cantly, and decreased the duration of endoscopy. For these rea-
sons, we considered decongestant plus anesthetic the best pre-
medication method for nasal endoscopy. Because anesthetic 
sprays have bad taste and smell, we recommend using a decon-
gestant spray alone in patients who refuse to use an anesthetic 
spray, while considering its side effects.
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