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Background: Sore throat and hoarseness are common complications after general anesthesia with tracheal intubation.
The position for patients can affect the incidence of postoperative sore throat (POST) by causing displacement of the en-
dotracheal tube. This study investigated the prophylactic effect of dexamethasone in prone position surgeries.

Methods: One hundred-fifty patients undergoing lumbar spine surgery (18-75 yr) were randomly allocated into the
normal saline group (group P, n = 50), dexamethasone 0.1 mg/kg group (group D1, n = 50) or dexamethasone 0.2 mg/kg
group (group D2, n = 50). The incidence and severity of POST, hoarseness, and cough were measured using direct inter-
view at 1, 6, and 24 h after tracheal extubation. The severity of POST, hoarseness, and cough were graded using a 4-point
scale.

Results: At 1, 6, and 24 h after extubation, the incidence of sore throat was significantly lower in group D1 (1 h; P = 0.015,
6 h; P <0.001, 24 h; P = 0.038) and group D2 (1 h; P < 0.001, 6 h; P < 0.001, 24 h; P = 0.017) compared to group P. There
were less number of patients in the groups D1 and D2 than group P suffering from moderate grade of POST at 1, 24 h
after extubation. The incidence of hoarseness at 1, 6, and 24 h after extubation was significantly lower in groups D2 than
group P (P < 0.001). There were no significant differences in the incidence of cough among the three groups.
Conclusions: The prophylactic use of dexamethasone 0.1 mg/kg and 0.2 mg/kg in prone surgery reduces the incidence
of postoperative sore throat and dexamethasone 0.2 mg/kg decreases the incidence of hoarseness.
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The prophylactic effect of dexamethasone

Dexamethasone is extensively used for the remedy of a sore
throat arising from tracheal mechanical stimulation. It is a pow-
erful glucocorticoid with anti-inflammatory and painkilling ef-
fects and anti-emetic properties [8-11]. It may have the potential
for decreasing the incidence of POST during recovery, and the
mechanism for this result is probably by modifying the inflam-
matory process caused by tissue injury [12-14].

The position change from supine to prone can make a
change in endotracheal tube cuff pressure and endotracheal
tube displacement [15,16]. The change in cuff pressure and tube
displacement can affect the incidence of POST, hoarseness, and
cough [6,7]. As previous studies only studied the effect of dexa-
methasone in supine position surgeries, this study investigated
the prophylactic effect of dexamethasone in decreasing POST,
hoarseness, and cough in prone position surgeries.

Materials and Methods

After we got approval from the Institutional Review Board
for this study, written informed consent was obtained from all
patients. One hundred-fifty patients aged between 18 to 75 years,
American Society of Anesthesiologists (ASA) physical status I-
III, requiring lumbar spine surgery under general anesthesia
with endotracheal intubation were prospectively investigated.

Patients with a history of recent respiratory tract infection,
prior medication with analgesics or corticosteroids were exclud-
ed. Other exclusion criteria included patients who had preop-
erative sore throat, hoarseness and cough, had a neuromuscular
disease or had a nasogastric tube, had a duration of tracheal in-
tubation of < 60 min or > 300 min, and required more than one
attempt for tracheal intubation.

Using a computer-generated random number table, the
patients were randomly allocated into the normal saline group
(placebo, group P, n = 50), dexamethasone 0.1 mg/kg group
(group D1, n = 50) or dexamethasone 0.2 mg/kg group (group
D2, n = 50) before anesthesia induction. An anesthetic nurse,
who was not taking part in postoperative patient interview
and assessment, prepared the study drugs (dexamethasone or
normal saline) as a 4 ml clear solution in identical syringes and
anesthesiologists were blinded to the syringe contents.

Patients were premedicated with intramuscular injection
of 0.2 mg of glycopyrrolate and intravenous injection of 50 mg
ranitidine. Non-invasive blood pressure, electrocardiography,
pulse oximetry, and bispectral index were applied when the
patients arrived in the operating room. The study drug was in-
jected intravenously before anesthetic induction.

Anesthesia was induced with fentanyl 100 pg, propofol 2
mg/kg and rocuronium 0.6 mg/kg. We ventilated all patients
with 100% oxygen via a facial mask. We performed tracheal
intubation after confirming adequate muscle relaxation (the
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absence of movement and jaw relaxation). Endotracheal intuba-
tion was performed with tubes having an internal diameter of
8.0 or 7.5 mm for male patients, and 7.5 or 7.0 mm for female
patients. After intubation, we inflated the tracheal tube cuff with
room air at once and tuned the cuff pressure between 10 and 20
c¢mH,O using a cuff pressure manometer (Cuff Pressure Gauge;
VBM Medizintechnik, DE). Patient’s position was changed from
supine to prone for surgery, and patient’s head was positioned
on the sponge face pillow without head rotation. After position
change from supine to prone, we re-adjusted the cuft pressure
between 10 and 20 cmH,O. All groups did not use humidifiers
or heat and moisture exchangers. Anesthesia was maintained
with 1.5-2.5 vol% sevoflurane and 50% in air. The end-tidal CO,
was kept between 35 and 40 mmHg.

When the surgeon began to suture the skin, an IV patient-
controlled analgesia (PCA) pump (GemStar™ Infusion System,
Hospira, Inc., Lake Forest, IL, USA) containing fentanyl 30 pg/
kg and ramosetron 0.6 mg in normal saline with total volume of
100 ml was connected. This pump programmed to deliver 1 ml/
h as background infusion with a 1 ml bolus at 10 min lockout
period.

After the end of surgery, residual neuromuscular block was
reversed with pyridostigmine 0.3 mg/kg and glycopyrrolate 0.01
mg/kg. Oral secretion was suctioned gently once. The endotra-
cheal tube was removed when the patient was able to obey com-
mands and lung ventilation was considered adequate.

Cricoid compression, duration of tracheal intubation, dura-
tion of prone position, duration of anesthetic time, and inci-
dence of cough during extubation were recorded. The incidence

Table 1. Scoring System for Assessment of Sore Throat, Hoarseness and
Cough

Severity score Description
Sore throat
0 No sore throat at any time since the operation
1 Minimal sore throat
2 Moderate sore throat
3 Severe sore throat
Hoarseness
0 No complaint of hoarseness
1 Minimal change in quality of speech.
(minimal hoarseness)
2 Moderate change in quality of speech.
(moderate hoarseness)
3 Gross change in the quality of speech.
(severe hoarseness)
Cough
0 No cough at any time since the operation
1 Minimal cough
2 Moderate cough
3 Severe cough
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and severity of POST, hoarseness, cough, and postoperative pain
visual analog scale (VAS) were measured using direct interview
by researcher who did not participate in this study at 1, 6, and 24
h after extubation. The severity of POST, hoarseness, and cough
was graded using a 4-point scale (0: no, 1: minimal, 2: moderate,
3: severe) (Table 1) [13] Postoperative pain was assessed using a
VAS (0 = no pain to 10 = the most severe pain).

The sample size was estimated from preliminary data ob-
tained from 40 patients, and the assumption that a 20% reduc-
tion in the incidence of POST would be clinically relevant. The
power analysis suggested that a minimum of 44 patients in each
group would be needed for a = 0.2, a = 0.05, (adjusted Bonfer-
roni’s p-value). To compensate for potential dropouts (drop rate
=10%), 50 patients were enrolled in each group.

The results are expressed as the mean + SD or number of pa-
tients (%). The demographic data and continuous data (duration
of tracheal intubation, duration of prone position, and anesthet-
ic duration) were analyzed using one-way ANOVA. Categorical
data (gender, ASA status, size of endotracheal tube, external
compression during intubation, cough during extubation, and
incidence and severity of sore throat, hoarseness, and cough
among the three groups) were analyzed by chi-square test. All
follow-up analyses were corrected the Bonferroni adjustments.
Values of P < 0.05 were considered statistically significant.

Leeetal.

Results

Of the 150 enrolled patients, 3 patients were excluded from
the analysis (1 in Group P and 2 in Group D1): three patients
had an intubation time of more than 300 minutes (Fig. 1). The
characteristics of these 147 patients are summarized in Table 2.
There were no significant differences among the three groups
with respect to age, weight, height, gender, ASA status. There
were no significant differences in the duration of tracheal intu-
bation and prone position, and the anesthetic time, and post-
operative pain VAS score among the three groups. There were
no significant differences in the size of endotracheal tube and
external compression during intubation.

At 1, 6, and 24 h after extubation, the incidence of POST was
significantly lower in group D1 (1 h; 40% , P = 0.015 / 6 h; 17%,
P <0.001 /24 h; 4%, P = 0.038) and group D2 (1 h; 30% , P < 0.001
/6h;4% , P <0.001/24h; 2%, P =0.017) compared to group P
(1h;67% / 6 h; 65% / 24 h; 20%) (Table 3).

The incidence of hoarseness at 1, 6, and 24 h after tracheal
extubation was significantly lower in group D2 (1 h; 16%, P =
0.001 /6 h; 8%, P < 0.001 / 24 h; 0%, P = 0.001) than group P
(1h;49% / 6 h; 59% / 24 h; 33%) (Table 4).

There was no significant difference in the incidence of cough
among the three groups (Table 5).

The incidence of severity scores of POST is described in

Enrollment

| Agreed to participate (n = 150) |

v
| Group D2 (n = 50)

v
| Follow-up (n = 50) |

v

Fig. 1. CONSORT flow chart for the

A4
| Randomized (n = 150) |
v
v v
[ st ] | Group P (n = 50) | | Group D1 (n = 50) |
Intubation Intubation
time more time more
than 300 |« than 300 |€¢—
minutes minutes
(n=1) (n=2)
v v
[ Follow-up ] | Follow-up (n = 49) | | Follow-up (n = 48) |
v A4
[ Analysis ] | Analysed (n = 49) | | Analysed (n = 48) |
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Table 2. Patient Characteristics
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Group P Group D1 Group D2
(2 49) 2 49) (0 250) Pvalue
Age (yr) 64.9 £ 10.0 61.9 +£16.0 60.5+12.3 0.238
Weight (kg) 63.6 + 10.1 629 +12.1 63.3+11.5 0.953
Height (cm) 159.5 +9.0 160.8 + 10.4 162.8 +£9.2 0.224
Sex (M/F) 18/31 20/28 20/30 0.88
ASA class (I/11/1IT) 3/25/21 7/18/23 3/26/21 0.375
Size of endotracheal tube (7/7.5/8) 0/31/18 2/26/20 0/30/20 0.328
External compression during intubation (Y/N) 8/41 13/35 11/39 0.438
Duration of tracheal intubation (min) 156.6 + 44.5 161.4 + 46.0 143.1 +37.0 0.092
Duration of prone position (min) 139.9 +41.0 146.0 £ 45.1 127.5 + 34.8 0.073
Duration of anesthesia (min) 164.4 +44.5 169.4 + 45.9 150.8 + 36.8 0.082
Cough during extubation 3 5 4 0.741
Postoperative pain (VAS)
1h 7419 73+£22 6.5+2.1 0.053
6h 59+21 6.2+22 56+2 0.444
24 h 57+17 6.1+24 52+19 0.089

Values are expressed as mean *+ SD or number of patients. Group P: Placebo group, Group D1: Dexamethasone 0.1 mg/kg group, Group D2:

Dexamethasone 0.2 mg/kg group.

Table 3. Incidences of Sore Throat among the Groups after Tracheal Extubation

Bonferroni’s adjusted P value

Group P Group D1 Group D2
P values
(n=49) (n=48) (n = 50) Pvs. D1 Pvs. D2 D1 vs. D2

1h 33 (67%) 19 (40%) 15 (30%) <0.001 0.015 <0.001 1.000
(95% CI) (53.7-81.0) (25.2-53.9) (16.8-43.2)

6h 32 (65%) 8 (17%) 2 (4%) <0.001 <0.001 <0.001 1.000
(95% CI) (51.5-79.1) (5.7-27.6) (0.0-9.6)

24h 10 (20%) 2 (4%) 1(2%) <0.001 0.038 0.017 1.000
(95% CI) (8.7-32.1) (0.0-10.0) (0.0-6.0)

Values are number of patients (%). Group P: Placebo group, Group D1: Dexamethasone 0.1 mg/kg group, Group D2: Dexamethasone 0.2 mg/kg

group.

Table 4. Incidence of Hoarseness among the Groups after Tracheal Extubation

Bonferroni's adjusted P value

Group P Group D1 Group D2
P values
(n=49) (n=48) (n=50) Pvs. D1 Pvs. D2 D1 vs. D2

1h 24 (49%) 13 (27%) 8 (16%) <0.001 0.211 0.001 1.000
(95% CI) (34.5-63.5) (14.0-40.1) (5.5-26.5)

6h 29 (59%) 7 (15%) 4 (8%) <0.001 <0.001 <0.001 1.000
(95% CI) (44.9-73.4) (4.2-24.9) (0.2-15.8)

24 h 16 (33%) 5(10%) 0 (0%) <0.001 0.186 0.001 1.000
(95% CI) (19.0-46.3) (1.5-19.4) (=)

Values are number of patients (%). Group P: Placebo group, Group D1: Dexamethasone 0.1 mg/kg group, Group D2: Dexamethasone 0.2 mg/kg

group.

Table 6. There were less number of patients in the groups D1

and D2 than group P suffering from minimal grade of POST at
6 h after extubation and moderate grade of POST at 1, 24 h after
extubation (P < 0.05) (Table 6). There was no significant differ-
ence in the incidence of severity scores of hoarseness and cough

among the three groups.
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Discussion

The result of this study showed that dexamethasone given

before the induction of anesthesia decreased the incidence of
POST and hoarseness (in group D2) at 1, 6, and 24 h after tra-
cheal extubation compared with that in the group P. Less num-
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Table 5. Incidence of Cough among the Groups after Tracheal Extubation

Leeetal.

Group P Group D1 Group D2 P values
(n=49) (n=48) (n=50) P vs. D1 vs. D2
1h 5(10%) 3 (6%) 0 (0%) 0.078
6h 2 (4%) 0 (0%) 1(2%) 0.364
24h 4 (8%) 2 (4%) 0(0%) 0.122

Values are number of patients (%). Group P: Placebo group, Group D1: Dexamethasone 0.1 mg/kg group, Group D2: Dexamethasone 0.2 mg/kg

group.

Table 6. Severity Scores of Sore Throat after Extubation

Bonferroni's adjusted

Group P Group D1 Group D2
(02 49) 0 o15) (02 50) P values Palue
Pvs. D1 Pvs. D2 D1vs. D2
Atlh
1 17 (35%) 19 (40%) 13 (26%) 0.356 1.000 1.000 0.472
2 13 (27%) 0 (0%) 2 (4%) <0.001 <0.001 <0.001 1.000
3 3 (6%) 0 (0%) 0 (0%) 0.047 0.098 0.093 1.000
At6h
1 28 (57%) 7 (14%) 2 (4%) <0.001 <0.001 <0.001 0.483
2 4 (8%) 1(2%) 0 (0%) 0.068 0.294 0.076 1.000
3 0 0 0 - - - -
At24h
1 5(10%) 2 (4%) 1 (2%) 0.180 0.574 0.221 1.000
5(10%) 0 (0%) 0 (0%) 0.005 0.015 0.014 1.000
3 0 0 0 -

Values are number of patients (%). Group P: Placebo group, Group D1: Dexamethasone 0.1 mg/kg group, Group D2: Dexamethasone 0.2 mg/kg

group, 1: Minimal sore throat, 2: Moderate sore throat, 3: Severe sore throat.

ber of patients reported moderate grade of POST at 1, 24 h after
extubation in groups D1 and D2 compared with group P.

Park et al. [17] reported that the prophylactic use of 0.1 mg/kg
and 0.2 mg/kg of dexamethasone significantly decreased the
incidence of sore throat at 1 h after extubation by 22% and 42%,
respectively, and dexamethasone 0.2 mg/kg decreased the inci-
dence of sore throat at 24 h after extubation by 30%. Bagchi et
al. [13] found that the prophylactic intravenous dexamethasone
in a dose of 0.2 mg/kg reduced the incidence of sore throat at
1 h after extubation by 30% and at 6 h after extubation by 24%.
Based on these previous studies, this study set the dose of dexa-
methasone in group D1 and group D2 as 0.1 mg/kg and 0.2 mg/kg,
respectively.

The factors which are known to affect the prevalence of post-
operative sore throat include difficult intubation procedure or
repeated attempts, larger diameter of the tracheal tube, displace-
ment of the endotracheal tube during the surgery, bucking on
the tube, and excessive oral suctioning during extubation [18].
The pathological cause of sore throat is thought to be an aseptic
inflammatory process because of the irritation of the pharyngeal
mucosa during laryngoscopy, the damage of tracheal mucosa by
the cuff of the endotracheal tube, and the trauma to tissues dur-
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ing the processes of intubation and extubation [17,19,20].

Postoperative hoarseness is the result of at least some degree
of laryngeal injury. Several risk factors for laryngeal injury and
postoperative hoarseness have been identified, including endo-
tracheal tube size, cuff design, cuff pressure, movement of the
tube, physical trauma, duration of intubation as well as demo-
graphic factors such as sex or even the type of surgery [21].

The prophylactic use of steroids reduced the incidence of sore
throat and hoarseness during recovery, probably by modify-
ing the inflammatory process caused by tissue injury. This anti-
inflammatory process includes inhibition of leukocyte migration
to the site of inflammation and inhibition of release of cytokines
probably by maintaining cellular integrity. Fibroblast prolifera-
tion may also be inhibited [17,18,20,22]. Dexamethasone can
reduce the synthesis of inflammatory mediators, prostaglandins,
and leukotrienes by inhibiting phospholipase A, through pro-
duction of calcium-dependent phospholipid-binding proteins
called annexins [23] and by inhibition of cyclooxygenase 2 dur-
ing inflammation [24].

Potential side effects of dexamethasone include increased
susceptibility of infection, hyperglycemia, delayed wound heal-
ing, adrenal suppression, and a vascular necrosis of the hip or
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other joints. Although a single dose of dexamethasone is con-
sidered safe, further studies with longer follow-ups are required
[25].

The position change from supine to prone can cause the
change of cuff pressure and the displacement of endotracheal
tube [16]. In a recent study, endotracheal tube displacement was
occurred in 91.7% of patients after the supine-to-prone position
change; of these, 48% of patients’ endotracheal tube moved more
than 10 mm and endotracheal tube cuff pressure was changed
in 86.3% of patients [15]. The changes in cuff pressure and tube
displacement are the factors that affect the incidence of POST,
hoarseness, and cough [6,7]. Therefore, higher incidence and
severity of POST, hoarseness, and cough were expected in prone
position surgery compared with supine position surgery.

In this study, the incidence of POST in the group P was 67
and 65% at 1 and 6 h after tracheal extubation, respectively.
These incidence figures are somewhat higher than those in pre-
vious reports [13,14] of supine surgery patients. The incidence
of hoarseness in the group P after extubation was also higher
than that in the other study [13,14]. In this study, the change in
patient position was performed two times in order to achieve
the prone position and recovery of anesthesia at termination of
surgery. In addition, prone position was maintained during the
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operation. These factors might be thought to contribute the in-
cidence of sore throat and hoarseness. However, there were the
difference of intubation time between this study and the other
studies [13,14]. Therefore, many studies would be required to
find out the relationship between prone position and POST.

The limitation of this study was that the fiberoptic broncho-
scope was not used to assess tissue damage and displacement
of endotracheal tube. Sore throat, hoarseness, and cough could
not be assessed objectively, and there were inter-individual
variations; therefore, a chance of bias exists. This study was not
designed to perform an additional follow-up beyond 24 h as the
process of acute inflammation usually peaks by 24 h.

In conclusion, prophylactic intravenous dexamethasone 0.1
and 0.2 mg/kg significantly reduced the incidence of postopera-
tive sore throat and dexamethasone 0.2 mg/kg decreased the
incidence of hoarseness in patients undergoing prone position
surgery.
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