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ABSTRACT
Objectives: Flexible nasopharyngeal laryngoscopy (NPL) is a cost-effective, simple procedure that
provides visualization of the nasal airways. However, it involves a number of challenges for both
the clinician and the patient. Hypertonic saline nasal wash is used to prevent nasal secretion in
acute/chronic sinusitis and after nasal surgery. We aimed to determine the efficacy of hypertonic
saline by comparing the clinician’s and patients’ experiences during NPL.
Methods: This prospective, double-blinded, randomized, controlled study was performed at a ter-
tiary referral university hospital. Two hundred patients were randomly divided into hypertonic
saline, lidocaine, xylometazoline, and isotonic saline groups. During NPL, the clinician’s experiences
in terms of the quality of the field of view and the patients’ experiences in terms of pain and dis-
comfort resulting from the 4 premedication drugs were compared.
Results: The groups differed significantly in terms of the clinician’s field of view, and patients’
pain scores and levels of discomfort (P< 0.025). The field of view results were the highest in the
hypertonic saline group, and the lowest in the lidocaine group. The pain scores were the lowest
in the lidocaine group, whereas they were the highest in the hypertonic saline group. The discom-
fort scores were the lowest in the xylometazoline group, but the highest in the lidocaine and iso-
tonic saline groups.
Conclusion: The use of hypertonic saline facilitated the NPL procedure by improving the clini-
cian’s field of view. Moreover, intranasal hypertonic saline reduced the patient’s discomfort.
Intranasal hypertonic saline can be a good alternative to premedication before NPL.

ARTICLE HISTORY
Received 8 April 2020
Revised 26 May 2020
Accepted 28 May 2020

KEYWORDS
Hypertonic saline solutions;
sea water; xylometazoline;
lidocaine; satisfac-
tion; endoscopy

Introduction

Flexible nasopharyngeal laryngoscopy (NPL) is one of the
most common, cost-effective, essential otolaryngology pro-
cedure that has been used for many years.1 NPL is a simple,
safe, and generally well-tolerated examination that offers
adequate visualization of a lesion, and it can be performed
in conscious patients.2 However, some patients find it
uncomfortable, painful, or unbearable; at times making it
difficult to achieve a definite evaluation.1,3 In addition, dur-
ing NPL, image quality may be negatively impacted due to
mucus and other secretions, making it difficult to arrive at a
diagnosis, thereby increasing the dissatisfaction of both the
patient and the clinician.4 Once a patient’s discomfort is
reduced and a smooth passage of the endoscope and a wider
field of view are achieved, the clinician can perform the
examination much easily, leading to an accurate diagnosis
and an efficient treatment plan.1

Hypertonic saline solution is recommended for nasal irri-
gation after nasal surgery to prevent crusting and obstruc-
tion, given that hypertonic sea water better improves nasal
passage width and mucociliary clearance compared to

isotonic solutions.5 Moreover, a hypertonic saline solution
may reduce edema through diffusion of osmolar gradients,
thereby enhancing mucociliary clearance and improving the
patency of sinus ostia.6 In addition, local use of hypertonic
saline has been shown to have a pain-reducing effect.7

To date, several premedication drugs have been applied,
including local anesthetics and decongestants, to relieve
pain, increase the field of view, and reduce the duration of
examination and the unpleasant sensations experienced by
the patient during NPL procedures.1,8–12 However, it should
be noted that local decongestants and anesthetics can be
associated with adverse effects such as hypertension, reflex
tachycardia, unpleasant taste, and burning sensation in
the eye.9

Thus, this study compared hypertonic saline with lido-
caine, xylometazoline, and isotonic saline in terms of their
ability to improve the quality of the field of view of the clin-
ician and to reduce the pain and discomfort of the patient
during nasal endoscopy. This study is the first to use hyper-
tonic saline for premedication in NPL. In addition, our
study is the first to evaluate the size of the clinician’ s field
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of view as the primary outcome in patient groups treated
with different premedication agents.

Primary outcome

In this study, our primary outcome was the quality of the
clinician’s field of view and ease of the procedure under dif-
ferent intranasal applications. Our primary hypothesis was
that hypertonic saline will improve the quality of the field of
view and ease of the procedure .

Secondary outcome

The secondary outcome was the patients’ pain and discom-
fort levels under different intranasal applications. Our sec-
ondary hypothesis was that patients’ pain and discomfort
levels will be lower in the hypertonic saline group.

Materials and methods

Study design

This prospective, double-blinded, randomized, controlled
study compared 4 different nasal solutions in patients
undergoing nasal endoscopy at a university hospital. This
study was approved by the Selcuk University Medical
Faculty Research Ethics Board (3/12.02/15). The trial was
registered with the NIH Clinical Trials Registry
ClinicalTrials.gov NCT04214938.

Participants

Our study included 200 patients aged 18-65 years. Patients
were excluded if they had previously undergone NPL, were
pregnant or allergic to either xylometazoline or lidocaine.
Also, those who had asthma, cardiovascular disease, rhinitis,
and severe septal deviation were excluded. The procedure
was explained to the patients who were asked to participate
in the study, and informed consent was obtained.

Study groups

The patients were randomly divided into 4 trial groups of
50 patients each, using envelopes. Identical spray bottles
labeled “A”, “B”, “C”, and “D” were used for the study

premedication drugs: (A) hypertonic saline (3.3%, hyper-
tonic sea water, Quinton, Quicksilver, Lousville, USA), (B)
lidocaine (10%, Vemcaine, AstraZeneca, S!odert!alje, Sweden),
(C) xylometazoline (0.1%, OtrivineTM, GlaxoSmithKline,
Brentford, UK) and (D) isotonic saline (0.9% sodium chlor-
ide, Merkez, Istanbul, Turkey) as placebo.

NPL procedure

The caregiver administering the nasal spray, the patient, and
the otolaryngologist carrying out the NPL were all blinded
to the type of spray used. Each patient was given two puffs
of a treatment solution in one nostril by a caregiver 15min
before the NPL procedure. The two puffs were equivalent to
260mL; and hence, approximately 0.25mL of liquid was
used from each bottle for one nostril.10 After being defogged
with an antiseptic, the 3.5mm end of the nasal endoscope
(Karl Storz, Germany) was passed into the more anatomic-
ally suitable nostril. For each round of the NPL procedure,
the septum, the inferior and middle meatus, the spheneth-
moidal recess, the choana, and the superior turbinate were
observed in both nasal passages. All endoscopic procedures
were performed by the same clinician, who had a total of
10 years of experience (Figure 1).

Measurements

Evaluation of the clinician’ s field of view and ease of
the procedure
Primary outcome; immediately after the NPL procedure, the
clinician was asked to rate her experience with regard to the
quality of the nasal field of view, and the ease of examin-
ation during the procedure by using a visual analog scale
(VAS) score (1: visualization is completely unavailable; 100:
excellent field of view) (Figure 2).

Evaluation of the patient’s pain and discomfort
Prior to the NPL procedure, the anxiety level of each patient
was determined using the Visual Analog Scale for Anxiety
(VAS-A). It was used to prevent errors, considering that
pre-procedure anxiety affects post-procedure pain, discom-
fort, and satisfaction levels. The left-hand endpoint of the
scale bears the zero mark, which represents the absence of
anxiety, whereas the opposite end represents the highest

Figure 1. Flowchart of the study. HS: Hypertonic saline; NS: Normal saline.

JOURNAL OF INVESTIGATIVE SURGERY 1265



anxiety level (0! no anxiety, 100!maximal anxiety)13

(Figure 2).
Secondary outcome; after undergoing the NPL procedure,

the patients were asked to use the VAS to evaluate the nasal
pain they experienced (1! no pain; 100! unbearable pain),
and their discomfort during the procedure (1 ! no discom-
fort; 100! utmost discomfort) (Figure 2).

VAS is a useful technique that is often used to determine
the level of problems associated with psychological measure-
ment. The VAS consist of 100mm long parallel bars with
labels. Patients were instructed to mark the point on this
line corresponding to the density of the variable; the left-
hand endpoint (0mm) represents “no density”, whereas the
right-hand endpoint (100mm) represents “high density”.
Each sign was then converted to a score (from 0 to 100),
expressed as a percentage of the total line length by measur-
ing the distance from ‘at least’ to the ‘end point’.

Statistical analysis and sample size

Data were analyzed using SPSS 21.0. Randomization con-
cerning age and sex was stated, and whole variables were
subjected to normality tests using normality plots and
Kolmogorov–Smirnov testing. Given that all variables fit the
normal distribution, the data are presented as arithmetic
mean ± standard deviation. Research outcomes are presented
in a manner similar to a VAS, so that the mean difference
can be determined. ANOVA and Tukey’s test were used for
comparison of groups. Statistical significance was set at
P< 0.025. Based on published trials3,9, a sample size assess-
ment was performed to determine the smallest sample size
needed to detect variations in the clinician-reported field of
view and ease of procedure and in patient-reported pain

and discomfort. The assessment results showed that we
needed at least 40 patients in each group to achieve 80%
power at an alpha of 0.025.

Results

Of the 200 patients included in this study, 111 were male
and 89 were female, and their mean age was 40.05 ± 13.61.
The mean age of the males was 39.74 ± 14.60, whereas that
of the females was 40.27 ± 12.93.

The field of view scores differed significantly among the
treatment groups (P< 0.025). The results of the clinician’s
evaluation of the field of view showed that the VAS score
was the highest and most clear in the hypertonic saline
group, but the lowest and least clear in the lidocaine group
(Figure 3; Tables 1 and 2).

Similarly, the pain scores and the level of discomfort sig-
nificantly differed among the different treatment groups
(P< 0.025). The results of the patient evaluation of pain
showed that the VAS score was the lowest indicating the
least amount of pain in the lidocaine group, but highest in
the hypertonic saline group. Moreover, the results of the
patient evaluation of discomfort showed that the VAS score
was the lowest (minimum discomfort) in the xylometazoline
group, but the highest in the lidocaine and normal
saline groups (Figure 4; Tables 1 and 2).

In addition, groups significantly differed in the pre-pro-
cedure VAS-A levels of the patients (P< 0.025). Patients
who received xylometazoline or lidocaine experienced low
levels of VAS-A, whereas those who received hypertonic
saline experienced high levels of VAS-A (Figure 5; Table 1
and 2).

Discussion

In ear, nose, and throat clinics, different topical local anes-
thetics and vasoconstrictor sprays are used before conduct-
ing NPL procedures because the patients often reject this

Figure 2. Visual analog scale used in this study.

Figure 3. Distribution of the VAS scores for clinician field of view and ease of
the procedure.
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procedure. Hypertrophic and swollen conchas cause a lim-
ited view of the nasal passage and prolong the duration of
NPL. Therefore, many otolaryngologists favor the applica-
tion of local anesthetics or decongestants to improve the
field of view, image quality, and ease of procedure while
reducing the patients’ pain and discomfort. On the other
hand, side effects of local anesthetics and decongestants
used in premedication need to be considered.14 Therefore,
we investigated the effect of hypertonic saline in NPL proce-
dures, which has not been investigated before, but frequently
used in clinical otorhinolaryngology practice without any
reported side effects. We found that hypertonic saline pro-
vided the best clinician field of view and ability to perform
the NPL procedure. However, hypertonic saline was associ-
ated with the highest pain scores as reported by the patients
during the NPL procedure.

In support, studies have shown that hypertonic saline
makes the mucus layer thinner15 and improves mucociliary
clearance, reduces nasal mucosal edema, and widens the
nasal passage.12 It was also studied by Keojampa et al11 in
healthy volunteers, and they found that hypertonic saline
ameliorated mucociliary clearance. Hypertonic saline can
depress cross-linking by breaking the ionic bonds in mucin
gel.16 Hypertonic saline is a slightly alkaline solution, and

this alkaline milieu leads mucus to be in the sol state,
whereas the acidic milieu causes mucus to assume the con-
sistency of gel and display a more viscous nature.17 A differ-
ent study demonstrated that nasal washing using hypertonic
saline to clean the nose and to remove nasal crudes
improves drainage and increases patient comfort.18 In add-
ition, Hauptman et al19 stated that decongestion of the nose
with hypertonic saline might be more favorable for patients
due to the decongestion effect instead of a drug.
Furthermore, hypertonic saline decreases edema via osmolar
gradient diffusion.6

Nevertheless, in our study, patients who were administered
hypertonic saline reported the highest pain scores, which
were obtained immediately after the procedure. This result is
consistent with the previous findings.20,21 Hypertonic saline
leads to nociception, although the mechanism involved
remains incompletely understood. The probable mechanisms
include the ability of hypertonic saline to trigger proinflam-
matory mediators, activate inactive Na" channels, and cause

Table 1. Descriptive results regarding the comparison between groups.

Groups and Variables# Median X SD

Hypertonic saline group (n! 50)
Preoperative anxiety 53.0 51.22 8.22
View of physician 94.0 94.22 2.45
Ease of procedure 94.0 93.90 2.18
Pain 39.0 38.98 5.37
Discomfort 19.0 18.60 1.91

Lidocaine group (n! 50)
Preoperative anxiety 28.0 27.52 5.15
View of physician 81.0 81.12 1.96
Ease of procedure 79.5 79.28 2.73
Pain 7.5 7.94 3.79
Discomfort 27.0 27.22 2.63

Xylometazoline group (n! 50)
Preoperative anxiety 16.0 16.33 3.41
View of physician 91.0 91.42 1.53
Ease of procedure 89.0 88.52 2.19
Pain 18.0 18.52 3.76
Discomfort 12.0 12.70 2.89

Normal saline group (n! 50)
Preoperative anxiety 37.5 37.18 3.56
View of physician 88.0 88.20 2.00
Ease of procedure 83.0 82.84 1.99
Pain 34.0 33.62 3.63
Discomfort 38.0 39.02 5.43

#Significant difference between groups (p< 0.001).

Table 2. ANOVA and Tukey’s test results regarding the comparison
between groups.

Groups F Post Hoc Comparisons (Tukey Results)#

Preoperative anxiety 370.078 HG-LG, HG-XG, HG-NG, LG-XG, LG-NG, XG-NG
View of physician 394.161 HG-LG, HG-XG, HG-NG, LG-XG, LG-NG, XG-NG
Ease of procedure 393.583 HG-LG, HG-XG, HG-NG, LG-XG, LG-NG, XG-NG
Pain 568.879 HG-LG, HG-XG, HG-NG, LG-XG, LG-NG, XG-NG
Discomfort 541.521 HG-LG, HG-XG, HG-NG, LG-XG, LG-NG, XG-NG
#Significant difference between groups (p< 0.001).
HG: Hypertonic saline group (n! 50), LG: Lidocaine group (n! 50), XG:
Xylometazoline Group, NG: Normal saline group (n! 50).

In the ANOVA test, Tukey test was used to determine the differentiation
between the groups for differentiation variables.

Figure 5. Distribution of the pre-procedure VAS-A scores of the patients.

Figure 4. Distribution of the VAS scores for patients’ pain and discomfort.
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tissue hypersensitivity through the release of substance P and
tachykinins from C- fiber terminations.20,21

On the other hand, the high pain scores reported by
patients who received hypertonic saline may have been
influenced by high pre-procedure anxiety levels, since high
pre-procedure anxiety levels increase the postoperative pain
scores and the need for analgesics.13 In addition, we would
like to emphasize that pre-procedure anxiety levels may be
high in some patient groups, which may negatively affect
pain scores.22 Simultaneous use of xylometazoline or lido-
caine may be recommended to reduce pain caused by hyper-
tonic saline and to take advantage of the field of view
provided by hypertonic saline. While informing the patient
about the procedure and alternative drugs, it should be
explained that a more effective diagnosis can be made with
hypertonic saline, but it may cause pain.

In the present study, xylometazoline was found to be the
second-best agent in terms of quality of the field of view and
postoperative pain scores. Moreover, it was the best agent
with regard to post-operative discomfort, congruent with
some previous findings. Sahin et al8 reported that xylometazo-
line not only provided the best image quality but also
decreased the pain experienced during the procedure. In
another study, Sadek et al4 reported that in NPL procedures
where only xylometazoline was used, low pain scores and
high image quality associated with vasoconstriction were
achieved irrespective of the use of local anesthetics. They also
demonstrated that the use of xylometazoline generally reduced
the dissatisfaction and discomfort associated with vasocon-
striction and increased the patients’ tolerance level.4 By con-
trast, intranasal decongestant usage may result in rebound
congestion and may lead to long-term mucosal changes and
rhinitis medicamentosa, especially after recurrent applications.
Moreover, topical decongestants may cause local ischemia in
the nasal mucosa through arteriolar vasoconstriction, along
with other minor side effects such as itching, stinging sensa-
tion, irritation, edema, and dryness of the mucosa.23

In the present study, the lowest pain scores were obtained
when lidocaine was used, whereas the highest scores for dis-
comfort were observed in the lidocaine group. Although these
results seem contradictory, they are supported by previous
studies. It has been demonstrated that intranasal lidocaine
administration exerts an analgesic effect, especially by block-
ing the sphenopalatine ganglion, which is a parasympathetic
ganglion that regulates the cranial parasympathetic output.24

Local irritation in the eye and nose (burning sensation),
unpleasant taste, gagging, and numbness in the throat, which
are among the most common side effects of lidocaine, may
be considered to be among the causes of discomfort associ-
ated with lidocaine administration.25 Another cause of the
discomfort caused by lidocaine is that it anesthetizes not only
the nose, but also the palate, nasopharynx, and throat.26

In addition, the lowest scores for the clinician’s field of
view were obtained in the lidocaine group. The congestion
of the turbinates caused by lidocaine is believed to be the
reason behind the poor quality of images during endoscopy
procedures.8 Thus, premedication involving a mixture of

lidocaine and xylometazoline may yield better results with
respect to patient and clinician satisfaction.8

However, as a result of our study, we believe that hyper-
tonic saline can be used as an alternative to local anesthetics
and decongestant groups with side effects.

Limitations

Our study has some limitations. Internal validity was com-
promised because medications were not formulated in the
same way. Patients, who have had lidocaine or saline in
their nose before likely knew the difference in smell and
taste. This could have potentially changed the scores
through bias. Another limitation is the difference in the pre-
procedure anxiety levels among patients, and this difference
may have affected the evaluation of their discomfort and
pain levels after the NPL procedure. Our last limitation is
that the NPL procedure was performed by the same experi-
enced clinician. The results of a study involving less experi-
enced clinicians may have been more inclusive.

Conclusion

Our study has shown that intranasal hypertonic saline
administration not only provides the clinician with the best
field of view during the NPL procedure but also reduces the
patient’s discomfort without serious side effects. We believe
that intranasal hypertonic saline administration prior to the
NPL procedure may be a good premedication solution for
the clinician and the patient. Further studies involving more
patients and clinicians and a thorough analysis of cost-
effectiveness are needed.
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