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Introduction
Postoperative sore throat (POST) and hoarseness are common 

complaints from patients receiving tracheal intubation. Although 
not major complications and usually self-limiting, they affect the 
satisfaction of patients to a significant extent. Steroids, known for its 
anti-inflammatory function, are widely used in clinic. The inhaled 
corticosteroids (ICSs), in particular, are widely used for patients at 
risk of airway diseases since it can be directly delivered to the airways 
without introducing a systemic exposure. Previous studies have shown 
that ICSs is capable of decreasing the incidence and severity of POST, 
cough, and hoarseness caused by tracheal intubation [1,2]. 

Therefore, inhaling budesonide suspension might be used as an 
analgesic to reduce POST following general anesthesia. The present 
study investigated the effectiveness of budesonide inhalation suspension 
(BIS) in reducing the incidence and severity of POST and hoarseness, 
and compared the effectiveness of BIS inhalation between the time of 
pre- and post-intubation as well.

Methods
A total of 120 patients aging from 18 to 60 years old were enrolled 

into this study from August to December 2010. These patients were 
scheduled for electric thyroid surgery under general anesthesia with 
endotracheal tube intubation. The physical status of all patients was 
graded as I-II according to the guideline of the American Society of 
Anesthesiologists (ASA). This study was approved by the hospital 

Institutional Ethics Committee and the informed consent was obtained 
from all patients. 

Pre-anaesthetic evaluation was performed in all patients and 
those met one of the following criteria were excluded from the study: 
(i) a history of recent respiratory tract infection or sore throat; (ii) 
preoperative use of analgesics such as non-steroidal anti-inflammatory 
drugs or opioids or steroids; (iii) the status of glottic exposure graded as 
III or IV according to Cormack-Lehane scoring system; (iv) more than 
one attempts for tracheal intubation required; (v) with a nasogastric 
tube; (vi) the duration of tracheal intubation less than 30 mins or longer 
than120 mins.

Patients were randomized into 3 groups and treated as follows:

• Group A: patients received budesonide suspension for inhalation
200 mcg (Pulmicort Respules®, donated by AstraZeneca LP) via oxygen-
driven atomizing inhalation 10 min prior to the tracheal intubation, 
and 6 h and 24 h after extubation. 
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Abstract
Objective: To evaluate the efficacy of budesonide suspension inhalation in reducing the incidence and severity 

of postoperative sore throat (POST) and hoarseness induced by tracheal intubation. 

Methods: 120 patients scheduled for thyroid surgery with general anaesthesia were randomized into 3 groups. 
Group A received 200 mcg budesonide inhalation suspension (BIS) 10 min prior to the tracheal intubation and re-
ceived the same treatment 6 h and 24 h after extubation. Group B received 200 mcg BIS 6 h and 24 h after extuba-
tion. Control group received the same scheduled treatment as Group A, but the BIS was replaced with 2 ml normal 
saline. The patients were evaluated for POST and hoarseness 1, 24 and 48h after extubation and the status of 
laryngopharynx was examined and recorded as well.

Results: The incidences of post-operation complaints in three groups were 72.5%, 82.5% and 87.55% for 
POST, and 37.3%, 52.5% and 75% for hoarseness, respectively. There was no statistically significant difference in 
the incidence of POST between three groups. However, hoarseness occurred significantly less frequently in Group A 
in comparison to Group B and control group (P<0.05). One hour post extubation, Group A exhibited significantly less 
severe POST and hoarseness compared to the other two groups (P<0.05), which disappeared 24 h later. One hour 
after extubation both VAS scores of POST and hoarseness were significantly lower in Group A than those in the other 
two groups (P<0.05). The mucositis scores of laryngopharynx at 1,24 and 48 h post extubation were significantly 
lower in Group A compared to the other two groups (P<0.05). 

Conclusions: The prophylactic use of inhaled budesonide suspension significantly decreases the incidence 
and severity of sore throat and hoarseness after tracheal intubation.
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• Group B: patients received BIS 200 mcg 6h and 24 h after 
extubation. 

• Control group: patients received 2 ml normal saline 10 min prior 
to intubation, and 6 h and 24 h after extubation.

All anaesthetic procedures were performed by the same experienced 
anesthesiologist who was blinded to the group allocation. Induction 
was accomplished with fentanyl 100μg kg-1 and propofol 2mg kg-1, 
followed by rocuronium 0.6 mg kg-1. Before intubation, ventilation 
was controlled with 100% oxygen via a mask. Tracheal intubation under 
the direct laryngoscopy was performed 2 mins after the rocuronium 
injection. The trachea was intubated with a low volume pressure cuff 
tracheal tube (Safety-Flex®, donated by Mallinckrodt Medical, Ireland) 
with an inner diameter of 7.5 mm for male or 7.0 mm for female patients. 
Immediately after intubation, the tracheal tube cuff was inflated with 
room air until no air leakage could be heard at a peak airway pressure 
of 20cm H2O. No humidifier or heat/moisture exchangers were used in 
any group. Anesthesia was maintained with 2% isoflurane, rocuronium 
and 100% oxygen, with positive pressure ventilation in a circle system. 
The end-tidal CO2 was maintained at 35-40 mmHg.

At the end of the surgery, the patients were given prostigmin 2 mg 
kg-1 and atrophin 0.2 mg kg-1 intravenously. The lungs were ventilated 
with 100% O2 until the patient was fully awake and had recovered from 
the muscle relaxant. The trachea was extubated after deflating the cuff 
when the TOF Ratio was at least 70% and the patient was fully awake. 
All patients received oxygen by a mask after operation.

The investigators who interviewed the patients and collected the 
data did not perform any of the procedures, and they were also blinded 
to the group allocation. The incidences of POST, cough, and hoarseness 
were measured 1, 24 and 48 hours after the operation. The scores of the 
complaints were self-evaluated by patients using a visual analog scale 
(VAS; where 0=no pain and 100=worst pain imaginable). At the same 
time, an ENT doctor was in charge of examining the throat of all the 
patients after surgery. Severity of mucositis of the laryngopharynx was 
assessed based on the scoring system in Table 1.

Statistical analyses were performed using SPSS (ver. 17.0, SPSS 
Inc., Chicago, IL, USA). One-Way ANOVA was used for comparison 
among groups in age, height, weight, body mass index (BMI), duration 
of tracheal intubation and the VAS scores of POST and hoarseness. 
Between-group differences in the incidence of POST and hoarseness 
after operation were analyzed using chi-square test. A Kruskal-Wallis 
test was applied to compare the differences in the severity of mucositis 
of the laryngopharynx among groups. A P-value<0.05 was considered 
significant.

Results
Characteristics of the enrolled patients are shown in Table 2. As 

shown, there was no significant difference in sex, age, height, weight, 
BMI or duration of intubation among three groups, indicative of the 
comparability of the subjects.

Our study observed that most POST occurred one hour after 
extubation and its overall incidence in Group A, B and control group was 
72.5%, 82.5% and 87.55%, respectively (Table 3), of which no significant 
difference was detected. In contrast, the incidence of hoarseness was 
37.3%, 52.5% and 75% in Group A, B and control group, respectively 
(Table 3). The incidence of hoarseness in Group A was significantly 
lower than the other groups (P<0.05), supporting the effectiveness 
of budesonide inhalation in reducing post-operative hoarseness. 
In addition, the relatively lower incidence of hoarseness in Group A 
compared to Group B suggests that prophylactic administration of 
budesonide prior to intubation can further prevent the occurrence of 
subsequent uncomfortness. 

The severity of POST and hoarseness graded by VAS scoring 
system 1, 24 and 48 hours after extubation was listed in Figure 1 and 
2, respectively. As shown, one hour and 24 hours after extubation both 
VAS scores of POST and hoarseness were significantly lower in group 
A than in the other two groups (P<0.05). But there was no difference 
of POST and hoarseness between Group B and control group one hour 
after extubation and there was no statistical difference of hoarseness 
between the same two groups 24 hours after extubation. 48 hours after 

Score Sign of laryngopharynx
0 no change in the mucosa of the pharynx
1 Localized erythema with no pain
2 Generalized erythema without pain or localized erythema or ulcers 

with mild pain
3 Multiple ulcers or generalized erythema with moderate pain
4 Generalized erythema or ulcers with moderate to severe pain

Table 1: Scoring system for mucositis in laryngopharynx.

Group A
(n=40)

Group B
(n=40)

Control group
(n=40)

P

Gender 
(male/female)

3/37 5/35 9/31 0.147

Age (yr) 50.13 ± 8.60 40.65 ± 8.42 46.95 ± 11.32 0.279
Height (cm) 162.10 ± 5.95 163.30 ± 6.28 162.35 ± 7.53 0.694
Weight (kg) 62.85 ± 11.13 65.21 ± 10.14 60.31 ± 10.94 0.129
BMI (kg/m2) 23.86 ± 3.51 24.45 ± 3.52 22.76 ± 2.86 0.072
Duration of tracheal 
intubation (min)

76.60 ± 18.40 71.50 ± 20.58 75.25 ± 19.18 0.479

BMI: Body Mass Index; Values are presented as Mean ± SD. 
Table 2: Characteristics of study population.

Group A
(n=40)

Group B
(n=40)

Control group
(n=40)

p

POST (n) 29(72.5%) 33(82.5%) 35(87.5%) 0.222
Hoarseness (n) 15(37.5%) 21(52.5%) 30(75%) 0.003

Table 3: The incidence of POST and hoarseness.

Score Group A
(n=40)

Group B
(n=40)

Control group
(n=40)

P

1 h <0.01
0 13 5 2
1 21 11 14
2 6 12 21
3 0 11 3
4 0 1 0

24 h <0.01
0 31 21 11
1 9 18 25
2 0 0 4
3 0 0 0
4 0 0 0

48 h 0.04
0 38 36 28
1 2 4 12
2 0 0 0
3 0 0 0
4 0 0 0

Table 4: The mucositis score of laryngopharynx.
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extubation, both VAS scores of POST and hoarseness in Group A and 
B were significantly lower than that in the control group (P<0.05), 
although no difference was detected between the two treatments. 

The scores of laryngopharynx mucositis 1, 24 and 48 hours after 
extubation are shown in   There was statistically significant difference 
among these three groups (P<0.01). The severity of the mucositis in 
laryngopharynx was more prominent in Group A than in the other two 
groups.

Discussion
POST and hoarseness are the most common complaints after 

surgery. The incidence of POST ranges from 21% to 84% in accordance 
with different surgical [3-6] and anesthetic manipulations [7,8]. In the 
present study, the incidence of POST was 87.55% in control group, 
higher than expected. Several previous studies have reported that 
females tend to have a higher incidence of POST than males [9,10]. 
There were more female patients than male patients in our study, 
which may explain the increased incidence of POST. In addition, all 
patients in our present study received thyroid surgery, which may also 
contribute to the elevation in POST incidence, since several studies 
indicate that there is a greater incidence of POST after thyroid surgery 
[5,11]. The correlation between thyroid surgery and increased POST 
incidence might be attributed to several factors such as the pressure and 
movement of tube cuff in the trachea, or the supine position of patients 

with their heads hyper-extended during operation that facilitates the 
movement of tube tips [11]. 

It is believed that the postoperative symptoms are the results of 
mucosal injury-induced inflammation. Under normal circumstances, 
the inflammation of mucosa (mucositis) is considered an immune 
response to airway instrumentation (i.e., laryngoscopy and suctioning) 
or irritating foreign objects (i.e., endotracheal tube, LMA [12-14], or oral 
airway). After the potential role of inflammation in the postoperative 
sequelae of airways had been recognized, the use of inhaled and topical 
corticosteroids was described [15,16]. It is well known that inhaled 
corticosteroids (ICSs) inhalation is a direct method of treating airway 
diseases (i.e., asthma, chronic obstructive pulmonary disease (COPD) 
[17-19] and acute pharyngitis [20]) due to its high efficacy in controlling 
and preventing symptoms with reduced systemic side effects compared 
to other corticosteroids therapy. The risk-benefit ratio of ICSs is 
determined by multiple factors. Beneficial properties include low oral 
bioavailability, high systemic clearance, and sufficient receptor binding 
affinity. Since ICSs inhalation possesses these beneficial properties, it 
has been considered a more secure treatment.

Budesonide inhalation suspension (BIS) is the first and only 
nebulized ICS. It has been proved that BIS is effective and well tolerated 
in patients with asthma [21] and rhinitis [22,23]. In addition, the 
efficacy and safety of BIS has been well verified [24-26]. Volovitz B 
and colleagues reported that high dose of inhaled budesonide was 
not associated with a decrease in cortisol plasma concentration [27]. 
De Benedictis and colleagues reported that 10 days of administration 
of 500 mcg nebulized budesonide or 250 mcg fluticasone was not 
associated with hypophysial pituitary axis suppression [28]. 

In the present study, the treatment of BIS inhalation was well 
tolerated by all patients and exhibited significant effects in reducing 
postoperative symptoms of POST and hoarseness. In addition, our 
data also suggested that the addition of a BIS administration prior to 
the tracheal intubation further boosted the beneficial effects of the 
post-intubation administration. Our study also indicated that the 
BIS inhalation seemed more effective in improving hoarseness than 
reducing POST. However, the results of POST might be less accurate 
since the wound pain after thyroid surgery might interfere with the 
estimation of POST. 

Conclusion
In conclusion, our study indicated that administration of BIS 

inhalation both before and after tracheal intubation could significantly 
prevent and reduce the occurrence of throat complaints in patients 
receiving thyroid surgery under general anesthesia.
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Figure 1: The VAS score of POST.
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Figure 2: The VAS score of hoarseness.
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