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Effects of topical dexamethasone
in postoperative sore throat
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Background: Postoperative sore throat (POST) is a complication that undermines patient satisfaction and increases dis-
comfort in the postoperative period. The present study examined the effects of dexamethasone gargle and endotracheal
tube cuff soaking on the incidence and severity of POST.

Methods: Ninety patients undergoing laparoscopic cholecystectomy were randomly allocated into three groups: 0.9%
normal saline gargling and tube soaking (group C), 0.05% dexamethasone solution gargling and 0.9% normal saline tube
soaking (group G), 0.9% normal saline gargling and 0.05% dexamethasone tube soaking (group S). The incidence and
severity of POST were then assessed and recorded at 24 hours after surgery.

Results: The total incidence of POST was significantly different among the groups (P < 0.05), and group S exhibited a
significantly lower incidence of POST than group C (P < 0.0167). In addition, the POST intensity of group G and group S
was less severe than those of group C (Both P < 0.0167).

Conclusions: Among patients undergoing laparoscopic cholecystectomy, those who gargled with 0.05% dexamethasone
solution exhibited lower severity of POST than the control group, and those whose endotracheal tube cuff was soaked in
the dexamethasone solution before intubation exhibited significantly lower incidence and severity of POST than the con-
trol group.
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Introduction

Postoperative sore throat (POST) is a common postopera-
tive complication experienced by 10-62% of surgical patients
who undergo intubation [1,2]. It occurs as a result of intubation-
induced damage to the laryngeal and airway mucosa and ex-
tension of cervical muscles and ligaments [3]. POST induces
insomnia and memory impairment, increases patient morbidity,
and can delay a patient’s return to normal routine activities. Fur-
thermore, POST makes the surgery an unpleasant memory for
patients following discharge [4-7].

Prior studies have found that ketamine [4] and tramadol
solutions [8] for gargles, endotracheal tube spraying with beclo-
methasone [9], and intravenous injection of dexamethasone are
effective in reducing the incidence and severity of POST [10].
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Dexamethasone is a corticosteroid that has 26.6 and 6.6 times
stronger anti-inflammatory and immunosuppressant effects
than cortisol and prednisone, respectively. Owing to its anti-in-
flammatory effects, dexamethasone is also used for autoimmune
conditions such as rheumatoid arthritis and bronchospasm, for
the control of side effects after chemotherapy in cancer patients
[11], and as a gargle solution in dentistry to alleviate the symp-
toms of oral lichen planus [12].

We presumed that dexamethasone would exert its pharma-
cological effects in gargling and soaking through direct contact
with mucosa. However, there has been no research on the effects
of the topical use of dexamethasone, with techniques such as
gargling and soaking endotracheal tubes, on the incidence and
severity of POST.

Hence, the present study sought to examine how preopera-
tive dexamethasone gargle and endotracheal tube soaking in
dexamethasone affect the incidence and severity of POST in
patients undergoing laparoscopic cholecystectomy.

Materials and Methods

This study examined patients aged between 20-70 years and
with American Society of Anesthesiologists (ASA) physical
status classification I or II who were undergoing laparoscopic
cholecystectomy as an elective procedure. The following patients
were excluded from the study: patients with recent throat pain
or symptoms of upper airway infection; patients with long-
term use of anti-inflammatory drugs such as non-steroidal
anti-inflammatory drugs or corticosteroids; patients who had
undergone the insertion of devices that stimulate the oral cavity,
pharynx, or larynx, such as nasogastric tubes or endoscopic na-
sobiliary drainage tubes; and patients with a history of POST.

Approval for the current study was obtained from the hospital’s
Institutional Review Board, and written informed consent was
obtained from patients after the provision of thorough explana-
tions regarding the study. This study was a double-blind experi-
ment in which a nurse delivered a syringe with medication that
displayed only the patient’s name to the anesthesiologist for the
performance of endotracheal tube soaking and gargle. The anes-
thesiologist then performed induction, intubation, and extuba-
tion. All procedures were performed by an anesthesiologist with
15 years of experience.

The present study was performed by dividing 90 subjects into
three groups. The first group was the control group (group C);
these patients gargled with 0.9% normal saline for 5 seconds at
a time point 10 minutes prior to the surgery, and their endotra-
cheal tube cuff was soaked in 0.9% normal saline for 10 minutes
before intubation. The second group was the gargle group (group
G); these patients gargled with dexamethasone solution (5 mg/
normal saline 10 ml, 0.05%) for 5 seconds at a time point 10
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minutes prior to the surgery, and their endotracheal tube cuff
was soaked in 0.9% normal saline for 10 minutes before intuba-
tion. The third group was the soaking group (group S); these
patients gargled with 0.9% normal saline for 5 seconds at a time
point 10 minutes prior to the surgery, and their endotracheal
tube cuff was soaked in dexamethasone solution for 10 minutes
before intubation. For soaking, a 10 ml syringe was filled with
0.05% dexamethasone solution and the tip was blocked with a
piece of rubber. Then, after removing the syringe plunger, the
entire cuff area of the endotracheal tube was immersed in the
solution in the vertical position for 10 minutes.

The patients were premedicated 30 minutes prior to surgery
with 0.2 mg of glycopyrrolate via intramuscular injection, and
upon entering the operating room, the patients were monitored
with non-invasive pulse oximetry, electrocardiography, and a
non-invasive blood pressure monitoring device. A tube without
warming and humidifying functions was used, and anesthesia
was induced with propofol (2 mg/kg) and lidocaine (1 mg/kg).
Rocuronium (0.6 mg/kg) was used for neuromuscular blockade.
Intubation was performed after confirming that the train of four
(TOF) count (TOF-Watch SX®, Organon Ltd., Dublin, Ireland)
had reached 0. End-tidal CO, was then monitored. The patients
included in the trial or this trial were all Cormack-Lehane grade
I, and successful intubation was performed within two attempts.
The laryngoscope used for intubation was a Macintosh #3 (Mac
Laryngoscope, Welch Allyn Inc., Skaneateles Falls, NY, USA),
and a stylet was not used. A 7.5 mm internal diameter tube and
a high-volume/low-pressure cuff (Sheridan/CE®, Teleflex Medi-
cal, Morrisville, NC, USA) were used for male patients, while a
7.0 mm internal diameter tube was used for female patients. An
oral airway (Ace Grip Endo Fix, Ace Medical Co., Ltd., Seoul,
Korea) was fixed with the endotracheal tube for all patients.
Anesthesia was maintained with sevoflurane 1.5-2.5 vol%, 50%
O, with air, and 0.05-0.1 pg/kg/min remifentanil, while cuff
pressure from the beginning to the end of the procedure was
maintained at 20-30 cmH,O with a non-invasive manometer
(Mallinckrodt™ Hand Pressure Gauge, Covidien Deutschland
GmbH, Neustadt an der Donau, Germany). At 10 minutes prior
to the completion of the procedure, 0.5-1 mg/kg of tramadol
and 0.3 mg of ramosetron were intravenously injected to prevent
postoperative pain, vomiting, and nausea. Following the surgery,
endotracheal suction was not performed, and only oral suction
was performed. Sugammadex (2 mg/kg) was injected to reverse
neuromuscular blockade, and after confirming that the TOF
ratio exceeded 0.9 and the patient had recovered consciousness,
extubation was performed smoothly.

A different anesthesiologist (not the anesthesiologist who
performed anesthesia during the procedures) visited the pa-
tients at 24 hours following extubation to assess postoperative
pain. As per the classification suggested by Bagchi et al. [13], the
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study subjects were categorized into patients with no throat pain
(grade, 0), patients who only became aware of throat pain after
being asked if they had throat pain (mild throat pain, 1), patients
who complained of throat pain before being asked (moderate
throat pain, 2), and patients experiencing distinct discomfort
due to throat pain (severe throat pain, 3). The total incidence of
POST was calculated by dividing the number of patients who
experienced postoperative throat pain at least once by the total
number of patients. The patients were then examined to deter-
mine the occurrence of any other postoperative complications
(excluding POST), and the findings were recorded in detail.

In the general wards after surgery, ketorolac 0.3-0.5 mg/kg
was intravenously injected three times a day to control abdomi-
nal pain. If postoperative pain exceeded a visual analogue scale
score of 5, an additional 0.5 mg/kg of tramadol was injected in-
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travenously.

Patients who had a sore throat severity grade of 2 or higher
and required medical intervention were administered a benzy-
damine gargle or an intravenous injection of ketorolac to allevi-
ate the symptoms and were carefully observed to determine the
presence of any other complications or side effects.

Before beginning the present study, we performed a power
calculation based on previous study results to determine the
sample size. Park et al. [14] found that among patients who
received intravenous injection of prophylactic dexamethasone,
the incidence of POST was 0.69%. In the study of Rudra et al.
[15], the incidence of POST after ketamine gargle was 25%. If
we assumed that the POST reduction effects generated by en-
dotracheal tube cuff soaking would be similar to those achieved
by gargling, the required number of subjects was calculated to

( Enrollment ]

Inclusion criteria
1.20-70 yr old
2. ASA classification | or Il
3. Laparoscopic cholecystectomy

Exclusion criteria
1. Experience POST previous operation
2. Recent URI symptom

4. Scheduled for elective surgery
5. Operation time > 30 min and < 120 min
6. Cormack and Lehane grade |

3. Nasogastric tube or ENBD
4. Intubated with more than two attempt
5. Blood tinged tube at extubation

Agree to participate (n = 90)

Randomized (n = 90)

l { Allocation } l

Group G (n = 30)
Soaking with 0.9% normal saline
Gargle with 0.05% dexamethasone

Group S (n = 30)
Soaking with 0.05% dexamethasone
Gargle with 0.9% normal saline

Group C (n =30)
Soaking with 0.9% normal saline
Gargle with 0.9% normal saline

Excluded (n = 0)

Excluded (n = 0)

Excluded (n = 0)

[ Follow-up ]

Lost of follow-up (n = 0)

Lost of follow-up (n = 0)

Lost of follow-up (n = 0)

[ Analysis ]

Analysed (n = 30)

Analysed (n = 30)

Analysed (n = 30)

Fig. 1. Flow diagram of study enrollment. ASA: American Society of Anesthesiologists, POST: postoperative sore throat, URI: upper respiratory tract

infection, ENBD: endoscopic nasobiliary drainage.
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be 26 with a significance level of 0.05/3 = 0.0167 and a statistical
power of 80%. Therefore, in consideration of dropout rates, we
recruited 30 subjects for each group.

Results are expressed as mean * SD, median with range, or
number (percentage). Patient age, height, weight, and duration
of surgery were compared among groups and tested statisti-
cally using analysis of variance. The incidence of sore throat and
hoarseness were tested with the % test. To avoid a type I error,
for variables found to be significant in the ¥ test, we recalcu-
lated all possible three 2 x 2 ¥ tests by applying the Bonferroni
inequality to adjust the a level (i.e., P [’ > 5.73] =0.05/3 = 0.0167
for 1 degree of freedom). A Kruskal-Wallis test followed by
the Dunn procedure was applied to compare differences in the
severity of POST among groups. Statistical analyses were con-
ducted using SAS 9.3 (SAS Institute Inc., Cary, NC, USA). A P
value < 0.05 was considered statistically significant.

Results

Ninety patients were assessed for eligibility and no patients
were excluded after screening. All patients completed the study
(Fig. 1). None of the patients experienced postoperative compli-
cations.

There were no significant intergroup differences in the gender
ratio, age, length of operation, ASA classification, height, weight,

Table 1. Baseline Characteristics

Group C  Group G Group S

(o30)  (o30) (ne3p) FPvae
Sex (M/F) 12/18 15/15 15/15 0.677
Age (yr) 47+ 13 48+ 12 48 +12 0.773
ASA (I/1I) 16/14 14/16 17/13 0.739
Height (cm) 157 +7 158 +6 157+ 6 0.656
Weight (kg) 65+9 64+9 62+10 0754
BMI (kg/mz) 25+2 25+2 25+3 0.664
Operation time (min) 48+ 9 47 + 15 45+ 10 0.459
Hoarseness incidence 8 (27%) 11 (37%) 4 (13%) 0.115

Data presented as mean + SD or number of patients. Group C: control
group, Group G: 0.05% dexamethasone gargle group, Group S: 0.05%
dexamethasone endotracheal tube soaking group. ASA: American
Society of Anesthesiologists, BMI: body mass index.

Table 2. Incidence and Severity of Postoperative Sore Throat

Leeetal.

body mass index, and in the incidence in hoarseness (Table 1).
There was a significant difference in the total incidence of
POST among the three groups (Table 2) (P < 0.05). In terms of
intergroup differences, there was a significant difference in the
incidence of POST between group C and group S (P < 0.0167).
There was a significant difference among the three groups in
the median values of severity of POST severity grade (Table 2)
(P < 0.05), with a significantly lower median value of severity
observed in group C than those in group C (Both P < 0.0167).

Discussion

The findings of this study indicated that gargle with 0.05%
dexamethasone solution is effective in lowering the severity of
POST, and endotracheal tube soaking with 0.05% dexametha-
sone solution is effective in lowering the incidence and severity
of POST.

In a study by Saleem and Athar [16], the incidence of POST
following intubation was performed using polyvinylchloride
without administration of any drugs was 73%. Similarly, the
incidence of POST in the control group was 63% in the pres-
ent study. The two most prominent causes of POST are trauma
induced by tracheal intubation and necrosis of airway mucosa
caused by the pressure of the endotracheal tube cuff [4,17].
Therefore, the incidence and severity of POST are known
to increase in the following situations: when cuff pressure is
increased due to the use of nitrous oxide [3]; when succinyl-
choline is used during obstetric and gynecologic surgery on
young women [18]; when the length of the operation is too
long or operative positions are changed too frequently; when
too many intubation attempts are performed; when the physi-
cian performing the intubation is inexperienced [19]; or when
polyvinylchloride tubes are used instead of armored tubes [16].
In prior studies, techniques such as using intubation methods
with minimal irritation, performing intubation after achieving
complete neuromuscular blockade, or using small endotracheal
tubes [19] have been found to be effective in reducing POST.
Furthermore, preoperative administration of gabapentin as a
preventive measure [5], the use of benzydamine hydrochloride
spray on the semipermeable cuff of the endotracheal tube [20],

Odds ratio
Evaluation Group € Group G Group S P value
(n=30) (n =30) (n=30) Cvs. G Cvs.S Gvs. S
Total incidence 19 (63%) 10 (33%) 8 (27%)* 0.008 3.45 (0.54-5.43) 4.75 (0.60-6.48) 1.38 (0.34-3.83)
Severity of POST 1(0-3) 0(0-1)* 0(0-1)* 0.002

Values are presented as number of patients or odds ratio (98.33% confidence interval) or median (range). POST: postoperative sore throat. Group C:
control group, Group G: 0.05% dexamethasone gargle group, Group S: 0.05% dexamethasone endotracheal tube soaking group. *P value < 0.0167

compared with Group C.
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and the application of betamethasone gel and lidocaine jelly on
the cuft [21], as well as filling the cuff with 4% lidocaine instead
of air [22], have been observed to be effective in reducing POST.

Corticosteroids such as dexamethasone generally reduce
edema by hindering the emigration of leukocytes as well as the
migration of plasma components, and stop the swelling of cells
beyond a certain extent by increasing the stability of cellular
membranes. Furthermore, these drugs inhibit hydrolysis around
cells, hamper the release of lysozymes from granulocytes and
phagocytes, and also hinder fibrosis by blocking the prolifera-
tion of fibroblasts [23]. In addition, oral rinse with topical corti-
costeroid can be used for vesiculo-erosive oral mucosal disease
[24] and are effective for oral symptoms that occur in patients
with chronic graft-versus-host disease who have undergone
bone marrow transplantation [25]. They are also used to allevi-
ate symptoms in patients with burning mouth syndrome [26].
Although there is no commercial dexamethasone gargle product
available in Korea, dexamethasone gargles with concentrations
of 0.01-0.06% are produced by mixing normal saline or distilled
water with powder or liquid drugs and are used in otolaryngol-
ogy, dentistry, and hematology-oncology (for burning mouth
syndrome, oral lichen planus, or oral ulcers) [25]. In the present
study, 0.05% dexamethasone solution was made by mixing 5
mg/1 ml of dexamethasone with 9 ml of normal saline. Dexa-
methasone gargle is presumed to produce immediate effects
(within minutes) directly on the upper respiratory tract, espe-
cially on the pharyngeal and laryngeal mucosa, similar to the
effects of ketamine gargle [27]. In addition, endotracheal tube
soaking with 0.05% dexamethasone solution can be performed
for any patient.

According to the POST study by Bagchi et al. [13], intravenous
injection of 0.2 mg/kg dexamethasone reduced the incidence
of POST from 44% to 14% at 24 hours after surgery. Similarly,
when the endotracheal tube cuff was soaked in dexamethasone,
the incidence of POST fell from 63% to 26% during the initial 24
hours after surgery, signifying that topical use of dexamethasone
is as effective on POST as intravenous injection of dexametha-
sone. Rudra et al. [15] examined the effects of ketamine gargles
on POST, and found that the incidence of POST following a
ketamine gargle was reduced from 60% to 25% at 24 hours after
surgery. In the present study, the incidence of POST in patients
who gargled with dexamethasone solution fell from 63% to 33%
during the initial 24 hours after surgery, demonstrating a similar
clinical outcome to those produced by ketamine gargles.

The pathology of POST involves irritation to the mucosa and
cuff-induced pressure on the mucosa as well as a subsequent
aseptic inflammatory process. In this context, the superior ef-
fects of dexamethasone gargle are presumed to be due to the fact
that dexamethasone produces relatively stronger anti-inflam-
matory effects than ketamine by hindering the metabolism of
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arachidonic acid, inhibiting the release of cytokines (e.g., inter-
leukin-2 and leukotriene-B4), and repressing the proliferation of
fibroblasts.

Meanwhile, when Hung et al. [28] examined the effect on
POST of spraying benzydamine hydrochloride on endotracheal
tube cuffs, they found that the incidence of POST following
spraying of the cuff with benzydamine hydrochloride dropped
from 20% to 2% at 24 hours after surgery. In the present study,
we performed endotracheal tube cuff soaking instead of spray-
ing, but found similar results to those produced by benzydamine
hydrochloride spray: the incidence of POST dropped from 63%
to 26% during the initial 24 hours after surgery. Thus, we could
predict that soaking endotracheal tube cuffs in dexamethasone
solution also produced pharmacological actions through direct
contact with the tracheal mucosa.

The current study had a few limitations. First, although topi-
cal steroid use is predicted to have fewer systemic adverse effects
compared to intravenous injections, repeated and continuous
use of steroids (even topical uses) can lead to adverse effects
such as a Cushingoid appearance, hyperglycemia, suppression
of the hypothalamic-pituitary-adrenal axis, hypertension due
to sodium retention, potassium diuresis, oral candidiasis, psy-
chosis, and peptic ulcers [29]. However, this study failed to take
into consideration changes in blood concentrations induced by
topical steroid applications and the subsequent possibility of sys-
temic complications.

Second, this study only examined outcomes following lapa-
roscopic cholecystectomy, which is usually a relatively short
operation (completed within 45 minutes). As prior studies have
reported high frequencies of POST associated with neck and
gynecologic surgeries, and increasing frequencies of POST with
increasing lengths of surgical procedures [6], further studies
should be conducted to verify whether topical use of dexa-
methasone is also effective in these types of surgeries that are
associated with high frequencies of POST. Third, sore throat is
assessed on the basis of patients’ subjective descriptions; in other
words, the severity of pain may be expressed differently depend-
ing on a patient’s experience and psychological state. There is a
possibility that patients’ answers during examinations may have
been inaccurate, and it is difficult in practice to develop objec-
tive indices for sore throat.

In conclusion, gargling with 0.05% dexamethasone solution
before intubation was effective in lowering the severity of POST,
and soaking endotracheal tube cuffs in 0.05% dexamethasone
solution before intubation was effective in lowering the inci-
dence and severity of POST.
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