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Efficacy of lidocaine via trachospray

in postoperative sore throat

and hemodynamic response to intubation:
a randomized controlled trial
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Abstract

Background Postoperative sore throat (POST) is a common complication following endotracheal intubation after
general anesthesia. This study aimed to examine the effect of administering lidocaine via the Trachospray device on
POST severity and to assess its impact on hemodynamic responses (heart rate and blood pressure) during tracheal
intubation.

Methods In a double-blind, randomized controlled trial was conducted, approved by the local ethics committee
and registered on ClinicalTrials.gov. 100 patients aged 18-65 undergoing elective laparoscopic cholecystectomy and
classified as ASA I-lll were randomly divided into two groups. Group T received 10% lidocaine through Trachospray
before intubation, while Group S was given distilled water. POST severity was evaluated at 2,6, 12,and 24 h
postoperatively. POST was evaluated on a 4-point scale, with scores of 0 (none) to 3 (severe).

Results Group T showed significantly lower POST severity and incidence at all time points compared to Group S
(p=0.001; p<0.05). Additionally, hemodynamic responses (heart rate and blood pressure) were significantly lower
in Group T following intubation (heart rate, p=0.015; systolic blood pressure, p=0.006; diastolic blood pressure,
p=0.010).

Conclusion The use of 10% lidocaine via Trachospray before endotracheal intubation effectively decreases POST
severity and incidence as well as the hemodynamic response to intubation, highlighting its potential to improve
patient outcomes in the postoperative period.
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Introduction

Postoperative sore throat (POST) is a common compli-
cation associated with endotracheal intubation following
general anesthesia. Its incidence varies depending on the
type and duration of surgery [1]. POST can present with
symptoms such as pharyngitis, laryngitis, cough, and
hoarseness in the early postoperative period. It may pro-
long the hospital stay, negatively affect patient satisfac-
tion, and can persist even after discharge [2]. Therefore,
preventing POST is essential.

The etiology of POST is complex. Several mechanisms
contribute to the development of POST, including muco-
sal damage caused by endotracheal intubation, inflam-
mation, prolonged ischemia due to mechanical pressure,
regurgitation of stomach contents, and the insertion of a
nasogastric tube [3].

Various non-pharmacological and pharmacological
(topical and systemic) methods have been used to pre-
vent POST. Non-pharmacological interventions include
the use of optimal airway equipment, minimizing cuff
pressures, selecting smaller endotracheal tube (ETT),
intubation by experienced anesthesiologists, and the use
of video laryngoscopy, among others [2, 4]. Among phar-
macological methods, topical application of drugs on
ETT cuffs, mouthwashes, inhaled, and intravenous (IV)
agents are included [5, 6]. Existing studies have investi-
gated various concentrations of lidocaine (e.g., 2-10%)
and different application methods, such as sprays, gels,
and intracuff techniques [2]. Lidocaine is the most com-
monly used local anesthetic agent, applied in different
ways; however, studies on its effectiveness in preventing
POST have shown inconsistent results [1, 2, 5, 7]. In 2021,
a soft mist spray device called “Trachospray” (Medspray
Anesthesia BV, Enschede, Netherlands) was designed for
topical anesthesia of the airway (Fig. 1). Trachospray is a
non-invasive technique. An in-vitro study, demonstrated
that local anesthetics applied with this device were evenly
distributed to the vocal cords and provided an effective
topical anesthesia [8].
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Laryngoscopy and intubation also cause changes that
can be harmful to patients. Hemodynamic responses to
airway manipulation can lead to tachycardia, broncho-
spasm, increased blood pressure, and intracranial pres-
sure [9]. Studies have shown that lidocaine applied to the
larynx or trachea is effective in blocking cardiovascular
responses induced by intubation [10, 11]. However, there
is no prospective study evaluating the effect of lidocaine
applied via Trachospray on the hemodynamic response
to intubation.

The primary aim of this study was to evaluate the effect
of lidocaine applied via Trachospray on the severity of
sore throat after elective laparoscopic cholecystectomy
(LC). The secondary aim was to assess the response to the
hemodynamic changes induced by tracheal intubation.

Materials and methods

This study was designed as a prospective, double-blind,
randomized controlled trial and was approved by the
local ethics committee (Kartal Dr. Liitfi Kirdar City Hos-
pital Clinical Research Ethics Committee; decision no.
2023/514/254/15). After approval was obtained, the
study was registered on ClinicalTrials.gov on 01/11/2023
before enrolling the first patient (NCT06122324). It was
conducted in accordance with the principles outlined in
the Declaration of Helsinki and was carried out at Kar-
tal City Hospital between December 2023 and June 2024.
All patients underwent a preoperative evaluation the day
before surgery. Information on sore throat scoring for
the postoperative period and the use of Trachospray was
provided, and written informed consent for participation
in the study was obtained.

The study included patients aged 18 to 65 years with
an American Society of Anesthesiologists Physical Status
(ASA PS) classification of I to III who were scheduled for
elective LC. Patients excluded from the study were those
with ASA IV or higher, aged above 65 or below 18, those
with allergies to local anesthetics, a history of difficult
intubation, pre-existing sore throat, cough, and hoarse-
ness, those who required more than one intubation

Fig. 1 Trachospray, soft mist spray device
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attempt, those who were taken to the intensive care unit
intubated, and those who refused to participate.

Patient randomization and blinding

Participants were randomly assigned into two groups
based on a computer-generated randomization table
prepared by an independent researcher who was not
involved in the study. They were randomly assigned to
the Trachospray Group (Group T) and the Standard
Group (Group S). Each group was randomly assigned a
code of 0 or 1, and each code was placed in sealed enve-
lopes. The anesthesiologist performing the procedure
picked one of these envelopes and applied the interven-
tion according to the assigned code.

Anesthesia and surgical protocol

During the perioperative period, all patients received
standard monitoring, which included electrocardiog-
raphy, non-invasive blood pressure measurement, and
peripheral oxygen saturation assessment. In Group T,
150 mg (1.5 ml) of a 10% lidocaine HCl 500 mg solution
was administered with Trachospray 5 min before endo-
tracheal intubation, while Group S received the same
volume of sterile distilled water with Trachospray as a
control (Fig. 1).

Anesthesia induction was performed by the same anes-
thesiologist with video laryngoscopy and endotracheal
intubation in a single attempt using propofol (2 mg/kg),
rocuronium (0.8 mg/kg), and fentanyl (1.5 ug/kg). After
intubation, cuff pressure was maintained at approxi-
mately 20—25 cm H,O using a manometer and was moni-
tored every 10 min throughout the procedure. Anesthesia
was maintained with sevoflurane (0.8-1 minimum alveo-
lar concentration) and a mixture of O,/air with an FiO, of
0.40. Mechanical ventilation was adjusted to a pressure-
controlled mode to maintain an end-tidal carbon dioxide
(ETCO,) level between 35 and 40 mmHg.

Demographic data, including age, weight, ASA PS,
duration of surgery, duration of anesthesia, and tube size,
were recorded. In both groups, heart rate (HR), systolic
blood pressure (SBP), diastolic blood pressure (DBP), and
peripheral oxygen saturation (SpO,) were recorded at
baseline, at 3 min after induction, at 1, 5, and 30 min after
intubation, and after extubation.

All patients underwent LC using the standard 4-trocar
technique, and gas pressure was maintained at 12 mm
Hg. For multimodal analgesia, all patients received
15 mg/kg intravenous (IV) paracetamol and 1 mg/kg
tramadol within the last 30 min of surgery. To prevent
postoperative nausea and vomiting, all patients were
given 4 mg of ondansetron IV. After the surgery was
completed, patients were antagonized with 0.02 mg/kg
atropine and 0.05 mg/kg neostigmine IV. Extubation was
performed by the same anesthesiologist after confirming
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the patients’ eye-opening, adequate respiratory efforts,
and responses to verbal commands. The mouth was gen-
tly suctioned using a 12 F suction catheter while the ETT
cuff was fully deflated, and aspiration pressures were lim-
ited to 50 cm H,O. After extubation, patients were trans-
ferred to the post-anesthesia care unit.

Patients were assessed for sore throat in their beds at 2,
6, and 12 h postoperatively, and via phone at 24 h. POST
was evaluated on a 4-point scale (0-3) at 2, 6, 12, and
24 h after extubation: 0— No sore throat; 1- Mild sore
throat (sore throat only when asked); 2— Moderate sore
throat (spontaneous sore throat); 3— Severe sore throat
(sore throat accompanied by voice change or hoarseness).
The researcher recording the sore throat scores was also
blinded to the patient groups.

Statistical analysis

The data were analyzed using The Statistical Package
for the Social Sciences for Windows, version 29.0 (IBM
Corp., Armonk, NY, USA). The normality of distribution
for parameters was evaluated using the Kolmogorov-
Smirnov test. While assessing study data, in addition to
descriptive statistical methods (minimum, maximum,
mean, standard deviation, median, frequency), the Stu-
dent’s t-test was used for comparing quantitative data
with normal distribution between two groups, and the
Mann-Whitney U test was used for comparing quan-
titative data without normal distribution between two
groups. For within-group comparisons of parameters
with normal distribution, the paired sample t-test was
applied. For comparisons of qualitative data, the Chi-
Square test and Fisher Freeman Halton Exact Chi-Square
test were used. Significance was evaluated at the level of
p<0.05.

Results

A total of 110 patients were enrolled. One patient was
excluded for not meeting the inclusion criteria, one
withdrew from the study, two were excluded due to
unexpected difficult airway requiring more than one
intubation attempt, four could not be reached by phone
at the 24-hour follow-up, and two were excluded because
the surgery was converted to laparotomy. The final analy-
sis was conducted with 100 patients (Fig. 2). 50 patients
were randomly assigned to Group T, and 50 to Group S.

No significant differences were found between the
groups in terms of demographic characteristics and anes-
thesia-related variables (ASA PS, tube size, duration of
anesthesia, duration of surgery) (p >0.05) (Table 1).

The severity of sore throat at 2, 6, 12, and 24 h post-
operatively was significantly lower in Group T than in
Group S (p=0.001; p<0.05) (Fig. 3).

The analysis compared the severity of POST between
Group S (n=50) and Group T (n=50) at postoperative
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Fig. 2 CONSORT Flow Diagram

2, 6, 12, and 24 h. The Cohen’s d values were calculated
as 1.12 at postoperative 2 h, 1.16 at postoperative 6 h,
1.34 at postoperative 12 h, and 0.89 at postoperative 24 h
(p<0.001). In conclusion, Group S reported higher sever-
ity of POST at all time points. According to the Cohen’s
d analysis, these differences were large and statistically
significant.

The incidence of sore throat at each time point was also
significantly lower in Group T than in Group S (p=0.001;
p<0.05) (Table 2).

In Group T, the heart rate at 1 min after intubation,
as well as systolic and diastolic blood pressure levels at

Y [ Allocation ] v
Group T Group S
Allocated to intervention (n=54 ) Allocated to intervention (n=54 )
+ Received allocated intervention (n= 54 ) + Received allocated intervention (n=54)
A\ 4 [ Follow-Up 1 \ 4
AN J
Lost to follow-up (give reasons) (n=4) Lost to follow-up (give reasons) (n= 4)
Unplanned open conversion (n=2) Inaccessibility by phone (n=4)
Unpredictable difficult airway (n=2)
v [ Analysis 1 v
A J
Analysed (n=50) Analysed (n=50)
+ Excluded from analysis (give reasons) (n=0 ) + Excluded from analysis (give reasons) (n=0 )

1 min, were significantly lower than in Group S (p=0.015,
p=0.006, p=0.010; p<0.05) (Fig. 4).

Discussion

This study demonstrated that the application of lidocaine
via Trachospray before intubation reduced the severity
of POST over a 24-hour postoperative period. Addition-
ally, this application was associated with a decrease in the
incidence of POST. The administration of 10% lidocaine
via Trachospray reduced not only the severity and inci-
dence of POST but also the hemodynamic response to
intubation.
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Table 1 Comparison of demographic and Anesthesia-Related variables between groups

Group S (n=50) Group T (n=50)
Mean+SD Mean +SD p'
Age (years) 42.78+11.08 43.86+1261 0.650
Height (cm) 168.34+8.08 167.74+7.92 0.708
Weight (kg) 7838+11.14 7938+11.6 0.661
Duration of anesthesia (min) 43.8+5.02 44.04+5.56 0.821
Duration of surgery (min) 39.0+5.1 384+5.13 0.559
n (%) n (%)
Gender
Male 24 (%48) 24 (%48) 1.000°
Female 26 (%52) 26 (%52)
ASAPS
1 16 (%32) 15 (%30) 1.000°
2 30 (%60) 30 (%60)
3 4 (%8) 5(%10)
Tube size
7.0 27 (%54) 28 (%56) 0.8412
7.5 23 (%46) 22 (%44)

'Student t test %Ki-kare test 3Fisher Freeman Halton Exact Test

ASA PS: American Society of Anesthesiologists physical status

Severity of POST
25
2
15
1
. L L
2nd hour 6th hour 12th hour 24th hour

mGroupS mGroup T

Fig. 3 Comparison of POST severity between groups. POST: Postoperative sore throat, Group S: Group Standard, Group T: Group Trachospray

Table 2 The incidence of POST between groups

Group S (n=50) Group T (n=50)
POST n (%) n (%) p
2nd hour 49 (%98) 37 (%74) 0.001*
6th hour 40 (%80) 14 (%28) 0.001*
12th hour 29 (%58) 2 (%4) 0.001*
24th hour 19 (%38) 2 (%4) 0.001*

Continuity (yates) correction *p <0.05
POST: Postoperative sore throat, Group S: Group Standard, Group T: Group Trachospray
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Fig. 4 Comparison of hemodynamic parameters between groups. SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate

POST is a condition that decreases the quality of life
for patients. Lidocaine is a commonly used agent to pre-
vent POST, administered in various forms and concen-
trations: inside the ETT cuff (2-10%), as a topical gel on
the cuff, intravenously (1-1.5 mg-kg™), and as an aerosol
spray (4-10%) [1, 12]. The optimal concentration and vol-
ume required for effective use with Trachospray have not
yet been determined due to insufficient studies. How-
ever, in a previous study using awake videolaryngoscopy;,
a dose of 160 mg of 4% lidocaine was found to provide
adequate topical anesthesia for most participants [13].
In our study, we administered 150 mg of 10% pure lido-
caine hydrochloride via Trachospray as an inhaler and
observed a reduction in both the severity and incidence
of POST.

The effect of the application method and dose of lido-
caine on POST varies. In some studies, a meta-analysis
showed that topical lidocaine applied to the ETT cuff
was effective in reducing POST, while in other studies,
it was shown that the incidence of POST might actually
be higher [1]. Another meta-analysis demonstrated that
studies utilizing intracuff lidocaine at a 2% concentration,
with doses ranging from 40 to 160 mg, were effective in
preventing POST [14]. It was reported that POST sig-
nificantly decreased at both 1 h and 24 h postoperatively,
with relative risk (RR) values of 0.46 (95% CI: 0.31-0.68)
and 0.36 (95% CI: 0.19-0.68), respectively. However, the
efficacy of lidocaine sprays and gels has been inconsistent.

Lidocaine sprays with varying concentrations (2%, 5%,
and 10%) were also found to have no significant effect in
preventing POST. Studies on lidocaine gel generally used
2% and 5% concentrations; although it was suggested
that 5% lidocaine gel might be effective at lower doses,
these results were not statistically significant [14]. Lee et
al. observed a higher overall incidence of POST in their
study comparing topical lidocaine gel with normal saline
(58% vs. 40%). They proposed that the increased inci-
dence of POST in the lidocaine group may be associated
with the additives used [15]. In a meta-analysis investi-
gating the superiority of topical agents over one another,
magnesium was found to be the most effective (OR, 0.10;
95% Crl, 0.03 to 0.26), followed by licorice root (OR, 0.14;
95% Crl, 0.03 to 0.55), and corticosteroid application
ranked third (OR, 0.11; 95% CrI, 0.06 to 0.22). Lidocaine,
however, was found to be the least effective agent, which
was attributed to the studies involving topical lidocaine
applied in gel or spray forms [16].

In our study, a 150 mg dose of 10% lidocaine was
selected and administered as an inhaler. However, in
most studies, 4% or 8% aerosolized lidocaine has been
used topically, which has been associated with higher
cases of throat pain, hoarseness, and cough [17-19]. The
reason for this is that the lidocaine used is not pure, and
the additives may have irritating side effects [20]. The
10% lidocaine spray includes additives such as ethanol,
polyethylene glycol, menthol, saccharin, and macrogol,
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while the 10% lidocaine we used only contained sodium
chloride as an additive. Both menthol and ethanol can
irritate the tracheal mucosa, potentially causing dam-
age to the tracheal mucosa, thereby negating the mem-
brane-stabilizing effect of lidocaine and increasing the
severity and incidence of POST. However, in our study,
the incidence was found to be significantly lower in the
lidocaine administered group across all time intervals.
This is because we used pure, additive-free 10% lidocaine
hydrochloride as the active ingredient, which is consis-
tent with previous studies as it has the same content as
2% lidocaine [1, 20].

Additionally, sympathetic nervous system activation
due to laryngoscopy increases arterial blood pressure and
heart rate, which can lead to complications such as myo-
cardial infarction and arrhythmia. Studies have shown
that laryngoscopy causes a 20 mmHg increase in systolic
blood pressure [9, 21]. To prevent this, many agents such
as opioids, a- and B-blockers, a, agonists, and lidocaine
have been used [22]. Takita et al. demonstrated that to
reduce hemodynamic responses related to endotracheal
intubation, a time interval of at least 2 min is needed
after inhaled lidocaine application until airway stimula-
tion [10]. In our study, lidocaine trachospray was admin-
istered to patients in Group T in the preoperative period
after monitoring, and a significant reduction in heart rate
and blood pressure values was observed as a hemody-
namic response to intubation compared to Group S.

There are some limitations in our study. Since it was
conducted on similar cases, the anesthesia and surgery
durations were relatively short. Previous studies have
demonstrated that intubation duration plays a significant
role in the development of POST; however, our findings
indicate that POST can also occur in cases with durations
shorter than 1 h. Considering the duration of lidocaine’s
effect, further research is necessary in cases with longer
anesthesia and surgery durations. Additionally, we fol-
lowed our patients for up to 24 h postoperatively; how-
ever, studies with longer follow-up periods are required
to obtain reliable insights into the long-term benefits of
lidocaine. Moreover, this study did not assess the severity
of hoarseness and cough. Future research should include
patients undergoing various surgical procedures and
those with different comorbidities, while also incorporat-
ing the evaluation of symptoms such as hoarseness and
cough.

Conclusion

In conclusion, in patients requiring tracheal intubation
for general anesthesia, 10% lidocaine administered as tra-
chospray reduced the incidence and severity of POST as
well as the hemodynamic response to intubation.

Page 7 of 8

Acknowledgements
The authors would like to thank the study participants for their contribution.

Author contributions

KT, FDG contributed to the consept of the study. KT, OS, GA contributed
to data collection. BC, GA contributed data analyses. KT, FDG contributed
to preparation of the final draft. KT, FDG, GA, OS, B¢ contributed to critical
revision of the article. All authors participated in the revision of the
manuscript, and revised the manuscript critically for important intellectual
content. All of the authors have read and approved the final version of this
manuscript.

Funding
The authors have no funding for this research.

Data availability

The research data supporting the results of this manuscript are available upon
reasonable request. Interested researchers can contact the corresponding
author at drkubrataskin@gmail.com for access to the data.

Declarations

Ethical approval and consent to participate

This study was designed as a prospective, double-blind, randomized
controlled trial and was approved by the local ethics committee (Kartal Dr.
Lutfi Kirdar City Hospital Clinical Research Ethics Committee; decision no.
2023/514/254/15). After approval was obtained, the study was registered

on ClinicalTrials.gov on 01/11/2023 before enrolling the first patient
(NCT06122324). Written informed consent was obtained from all study
participants prior to participation. All methods were carried out in accordance
with the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 December 2024 / Accepted: 10 March 2025
Published online: 20 March 2025

References

1. Tanaka, Nakayama T, Nishimori M, Tsujimura Y, Kawaguchi M, Sato Y. Lido-
caine for preventing postoperative sore throat. Cochrane Database Syst Rev.
2015 ve 2015(7):CD004081.

2. El-Boghdadly K, Bailey CR, Wiles MD. Postoperative sore throat: a system-
atic review. Anaesthesia. 2016 ve https://doi.org/10.1111/anae.13438,
71(6):706-717.

3. Komasawa N, Nishihara I, Minami T. Effects of stylet use during tracheal
intubation on postoperative pharyngeal pain in anesthetized patients: A
prospective randomized controlled trial. J Clin Anesth. 2017 ve 38:68-70.

4. XuR, LianY, LiWX. Airway Complications during and after General
Anesthesia: A Comparison, Systematic Review and Meta-Analysis of Using
Flexible Laryngeal Mask Airways and Endotracheal Tubes. PLoS One. 2016 ve
11(7):0158137.

5. Kalil DM, Silvestro LS, Austin PN. Novel preoperative Pharmacologic methods
of preventing postoperative sore throat due to tracheal intubation. AANA J
2014 Ve 82(3):188-97.

6. YuJ,RenL, MinS,Yang Y, Lv F. Nebulized pharmacological agents for prevent-
ing postoperative sore throat: a systematic review and network meta-analy-
sis. PLoS One. 2020 ve 15:e0237174.

7. LamF Lin YC, Tsai HC, Chen TL, Tam KW, Chen CY. Effect of Intracuff Lidocaine
on Postoperative Sore Throat and the Emergence Phenomenon: A System-
atic Review and Meta-Analysis of Randomized Controlled Trials. PLoS One.
2015 ve 10(8):e0136184.

8. Van Geffen GJ, Markerink H, van Barneveld M, Verhoeven F, Scheffer GJ, Bruhn
J. Comparative in-vitro Study of the Trachospray, a New Device for Topical
Anaesthesia of the Upper Airway. Med Devices (Auckl). 2021 ve 14:9-14.


https://doi.org/10.1111/anae.13438

Taskin et al. BMC Anesthesiology

(2025) 25:133

Xue FS, Zhang GH, Sun HY et al. Blood pressure and heart rate changes dur-

ing intubation: a comparison of direct laryngoscopy and a fibreoptic method.

Anaesth 2006 Ve 61(5):444-8.

Takita K, Morimoto Y, Kemmotsu O. Tracheal lidocaine attenuates the
cardiovascular response to endotracheal intubation. Can J Anaesth. 2001 ve
48(8):732-736.

Hamaya Y, Dohi S. Differences in cardiovascular response to airway stimula-
tion at different sites and blockade of the responses by lidocaine. Anesthesi-
ology. 2000 ve 93(1):95-103.

Subedi A, Tripathi M, Pokharel K, Khatiwada S. Effect of Intravenous Lidocaine,
Dexamethasone, and Their Combination on Postoperative Sore Throat: A
Randomized Controlled Trial. Anesth Analg. 2019 ve 129(1):220-225.
Markerink H, van Geffen GJ, Bruhn J. Topical Anaesthesia Using a Soft Mist
Spray Device Allows Comfortable Awake Visualisation of the Airway via Self-
Videolaryngoscopy in Volunteers. Medicina (Kaunas). 2024 ve 60(1):176.

Li H, Yue Y, QuY, Mu D. Lidocaine for postoperative sore throat: a meta-analy-
sis of randomized controlled trials. Minerva Anestesiol. 2020;86(5):546-53.
Lee J, Lee YC, Son JD, Lee JY, Kim HC. The effect of lidocaine jelly on a taper-
shaped cuff of an endotracheal tube on the postoperative sore throat: a
prospective randomized study: a CONSORT compliant article. Medicine
(Baltimore). 2017 ve 96:e8094.

Singh NP, Makkar JK, Cappellani RB, Sinha A, Lakshminarasimhachar A, Singh
PM. Efficacy of topical agents for prevention of postoperative sore throat
after single lumen tracheal intubation: a bayesian network meta-analysis. Can
J Anaesth. 2021,68(1):168.

20.

21.

22.

Page 8 of 8

Hara K, Maruyama K. Effect of additives in Lidocaine spray on postoperative
sore throat, hoarseness and dysphagia after total intravenous anaesthesia.
Acta Anaesthesiol Scand 2005 Ve 49(4):463-7.

Maruyama K, Sakai H, Miyazawa H et al. Sore throat and hoarseness after total
intravenous anaesthesia. Br J Anaesth. 2004 ve 92(4):541-543.

Thapa P, Shrestha RR, Shrestha S, Bajracharya GR. Betamethasone gel
compared with lidocaine jelly to reduce tracheal tube related postoperative
airway symptoms: a randomized controlled trial. BMC Res Notes. 2017 ve
10(1):361.

Hung NK, Wu CT, Chan SM et al. Effect on postoperative sore throat of
spraying the endotracheal tube cuff with benzydamine hydrochloride, 10%
lidocaine, and 2% lidocaine. Anesth Analg. 2010 ve 111(4):382-886.

Tong JL, Ashworth DR, Smith JE. Cardiovascular responses following
laryngoscope assisted, fibreoptic orotracheal intubation. Anaesth 2005 Ve
60(8):754-8.

Figueredo E, Garcia-Fuentes EM. Assessment of the efficacy of esmolol on the
haemodynamic changes induced by laryngoscopy and tracheal intubation: a
meta-analysis. Acta Anaesthesiol Scand. 2001 ve 45(8):1011-1022.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Efficacy of lidocaine via trachospray in postoperative sore throat and hemodynamic response to intubation: a randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Patient randomization and blinding
	﻿Anesthesia and surgical protocol
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


