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Comparison of the effects of sevoflurane and 
desflurane on the severity score of postoperative 
pain and discomfort after thyroidectomy
A prospective, double-blinded, randomized controlled study
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Abstract 
Background: Thyroidectomy is performed under general anesthesia using inhaled anesthetics such as sevoflurane or desflurane 
in many cases. The objective of this study was to investigate whether the incidence of postoperative pain and discomfort after 
thyroidectomy differed with the type of inhaled anesthetic.

Methods: Eighty-one female patients who underwent thyroidectomy were randomly assigned to the Sevo group (n = 42) or the 
Des group (n = 39). On the day of surgery and on the first, third, and seventh days after surgery, one registered nurse in charge 
of the entire questionnaire survey conducted the questionnaire assessment through face-to-face interviews or phone calls with 
the patients. The questionnaire evaluated the severity scores for seven items (sore throat, wound pain, nausea and vomiting, 
dizziness, occipital headache, posterior neck pain, and shoulder pain) regarding postoperative pain and discomfort experienced 
by patients and assessed which of these seven items caused the greatest discomfort to the patient on each day.

Results: Except for the severity score for dizziness on the day of surgery, the severity scores of postoperative pain and discomfort 
experienced by patients on the day of surgery and on the first, third, and seventh days after surgery showed no statistically 
significant differences between the two groups. In addition, on the day of surgery and on the first, third, and seventh days after 
surgery, patients reported that sore throat caused the greatest discomfort.

Conclusion: In patients undergoing thyroidectomy under general anesthesia using sevoflurane or desflurane, except for 
dizziness on the day of surgery, no other manifestation of postoperative pain and discomfort was influenced by the type of inhaled 
anesthetic. Moreover, after thyroidectomy, postoperative sore throat caused the greatest discomfort to patients from the day of 
surgery to the seventh day after surgery.

Abbreviations:  ASA = American Society of Anesthesiologists, BIS = bispectral index, BMI = body mass index, bpm = beats 
per minute, CPSP = chronic postsurgical pain, ENT = Ear-Nose-and-Throat, PONV = postoperative nausea and vomiting, TIVA = 
total intravenous anesthesia.

Keywords: desflurane, ponv, postoperative discomfort, postoperative nausea and vomiting, postoperative pain, sevoflurane, 
thyroidectomy

1. Introduction

Thyroid cancer has a very high incidence worldwide, mak-
ing thyroidectomy one of the most commonly performed 
surgeries.[1] In general, thyroidectomy is known to require a 
small incision, and the procedure is, therefore, considered to 
cause relatively short-term mild-to-moderate postoperative 
pain and require a short hospital stay.[2] However, in reality, 
most patients who undergo thyroidectomy experience pain 
significant enough to necessitate administration of opioids 
or non-steroidal anti-inflammatory drugs in the immediate 

postoperative period, although the period of administration 
is relatively shorter than that in other surgeries.[3] Moreover, 
60%–80% of patients who undergo thyroidectomy show 
postoperative nausea and vomiting (PONV), unlike the PONV 
rate of <30% associated with other surgeries.[4,5] In addition, 
as thyroidectomy often involves excessive extension of the 
patient’s neck to increase access to the surgical site, patients 
often complain of postoperative pain in the posterior neck or 
both shoulders and dizziness.[6]

To date, many studies have focused on drugs or procedures 
that can reduce PONV or postoperative wound pain after 
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thyroidectomy. However, empirically, patients who underwent 
thyroidectomy experienced pain or discomfort in a slightly dif-
ferent region or form from those previously known. For this 
reason, the present study attempted to accurately evaluate the 
actual level of pain and discomfort after thyroidectomy and 
identify the form in which it mainly appears.

If necessary, thyroidectomy can be safely performed under 
regional or local anesthesia.[7] However, in most cases, it is 
performed under general anesthesia with endotracheal intuba-
tion. Although total intravenous anesthesia (TIVA) has recently 
gained prominence as an anesthetic method for thyroidectomy, 
general anesthesia using inhaled anesthetics such as sevoflurane 
or desflurane is also widely used.[8] Thus, the main purpose 
of this study was to investigate whether the severity scores of 
postoperative pain and discomfort on the day of surgery and 
on the first, third, and seventh days after thyroidectomy per-
formed under general anesthesia using sevoflurane or desflurane 
differed based on the type of inhaled anesthetic. Moreover, I 
also aimed to identify which postoperative adverse event caused 
patients the greatest discomfort on the day of surgery and on 
the first, third, and seventh days after surgery and whether this 
factor differed depending on the type of inhaled anesthetic.

2. Materials and methods

2.1. Study design

This study was conducted at the Kyungpook National University 
Chilgok Hospital (Daegu, South Korea) between December 2013 
and February 2014. The study protocol was approved by the 
Research Ethics Committee of the Kyungpook National University 
Chilgok Hospital, Daegu, South Korea. The study received institu-
tional approval (KNUMC_13-1008) and was conducted in accor-
dance with the principles of the Declaration of Helsinki. All the 
participants provided their informed consent prior to participation.

2.2. Patient selection

Eighty-six of the 212 patients who underwent thyroidectomy 
during the study period participated in this study. Only female 
patients aged between 20 and 80 years with an American 
Society of Anesthesiologists (ASA) physical status class I to III 
who had undergone thyroidectomy under general anesthesia 
using sevoflurane or desflurane in the Department of General 
Surgery at Kyungpook National University Chilgok Hospital 
were included in the current study.

Patients were excluded if they were male, refused to participate, 
exceeded ASA physical status class III, were younger than 19 years 
of age or older than 81 years of age, had difficulty communicating 
due to an intellectual disability, underwent thyroidectomy under 
general anesthesia using TIVA, underwent robotic thyroidectomy, 
underwent thyroidectomy in the Department of Ear-Nose-and-
Throat (ENT), were obese (body mass index [BMI] > 30 kg/m2), 
underwent reoperation for the thyroid gland, underwent simul-
taneous radical neck lymph node dissection, or underwent other 
combined surgeries.

2.3. Randomization and blinding

Patients were randomly assigned to either the Sevo group 
(n = 43) or the Des group (n = 43) after computer-generated 
randomization (https://www.randomizer.org). After checking 
the group assigned to the patient, induction of general anes-
thesia was performed using an inhaled anesthetic suitable for 
the assigned group. One registered nurse, who did not enter 
the operating room and had no knowledge of the group assign-
ment, was fully familiar with the methods and procedures of 
this study and was fully in charge of patient counseling and 
data collection.

2.4. General anesthesia and monitoring

None of the patients received premedication. Regardless of the 
assigned group, after routine monitoring using pulse oximetry, 
electrocardiography, and noninvasive blood pressure and bispec-
tral index (BIS) measurements, general anesthesia was induced 
with propofol (1.5–2.0 mg/kg) and rocuronium (0.5–0.8 mg/kg). 
However, some older patients and/or those with cardiovascular 
diseases were monitored using invasive radial arterial blood pres-
sure measurements after induction of general anesthesia. After 
intubation, routine monitoring using capnography and a naso-
pharyngeal temperature probe was also performed. To maintain 
general anesthesia, depending on the group to which the patients 
were assigned, sevoflurane or desflurane with air at 2.5 L/min and 
O2 at 1.5 L/min were used. Remifentanil was started at a dose of 
3.0 ng/mL with a targeted injection of remifentanil at the effect 
site and continuously adjusted to maintain a mean arterial pres-
sure of ± 20% of the reference value during the operation by using 
target-controlled infusion (Orchestra; Fresenius Vial, Auvergne 
Rhone Alpes, France). During the operation, the concentration of 
sevoflurane or desflurane was continuously adjusted such that the 
BIS values could be maintained between 40 and 60. The lungs 
were ventilated with a tidal volume of 5 to 7 mL/kg, and the respi-
ratory rate was adjusted to maintain the end-tidal partial pressure 
of carbon dioxide at 30 to 40 mm Hg. To maintain the patient’s 
vital signs, the remifentanil concentration was maintained below 
2 ng/mL; in addition, phenylephrine was injected when the 
patient’s mean arterial blood pressure was maintained below 80% 
of the baseline. To maintain vital signs, nicardipine was admin-
istered when the remifentanil concentration was maintained at 
≥8 ng/mL or when the patient’s mean arterial blood pressure was 
maintained at or above 120% of the baseline value. Atropine and 
esmolol were administered separately when the patient’s heart rate 
dropped to less than 46 beats per minute (bpm) for more than 30 s 
or increased to more than 90 bpm for more than 30 s. Repeated 
or continuous infusion was performed when deemed necessary. 
During the surgery, lactated Ringer’s solution was continuously 
injected at 3 to 4 mL/kg/h. After sufficient endotracheal and oral 
suction, the inhaled oxygen fraction and fresh gas flow rate were 
increased to 100% and 8  L, respectively. The neuromuscular 
blockade was reversed with 0.4 mg of glycopyrrolate and 15 mg 
of pyridostigmine and confirmed by train-of-four monitoring. The 
endotracheal tube was removed when the patient regained spon-
taneous breathing and consciousness. The patient was then trans-
ferred to the postoperative recovery room.

2.5. Survey on the severity scores for postoperative pain 
and discomfort

A registered nurse who was blinded to information about patient 
grouping but fully understood the purpose of this study and the con-
tents of the questionnaire conducted the questionnaire survey using 
face-to-face or telephone interviews with the patient. Interviews 
were conducted on the day of surgery and on the first, third, and 
seventh days after surgery. Owing to the nature of thyroidectomy, 
which often requires a short hospital stay, the interviews on the sev-
enth day were conducted over the phone in some cases.

The questionnaire surveyed postoperative complaints of 
sore throat, wound pain, nausea/vomiting, dizziness, occipi-
tal headache, posterior neck pain, and shoulder pain by the 
patients on the day of surgery and the first, third, and seventh 
days after surgery. All seven survey items were scored as fol-
lows: 1, very severe; 2, severe; 3, moderate; 4, mild; and 5, 
none. Among these, “1, very severe” was defined as pain or 
discomfort that was so severe that the patient wanted med-
ication, while “5, none” was defined as the absence of post-
operative pain or discomfort; these definitions were explained 
to the patients. In addition, on the day of surgery and on the 
first, third, and seventh days after surgery, nine survey items 
were evaluated to determine which item caused the greatest 

https://www.randomizer.org
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discomfort to the patient: the nine items included the seven 
items described above, 0 that was defined as a state without 
any pain or discomfort, and 8 that was defined as pain or dis-
comfort in parts in the body other than those covered by these 
seven items.

2.6. Study outcomes

The main purpose of this study was to investigate differences 
in the severity scores of postoperative pain and discomfort 
related to the type of inhaled anesthetic on the day of sur-
gery and on the first, third, and seventh days after surgery in 
patients who underwent thyroidectomy under general anesthe-
sia using sevoflurane or desflurane. I also determined the source 
of greatest discomfort for the patients on the day of surgery 
and on the first, third, and seventh days after surgery and to 
evaluate whether this finding differed depending on the type 
of inhaled anesthetic. Finally, I also evaluated whether the two 
groups showed significant differences in the frequency of the 
use of analgesics, antiemetics, and drugs for dizziness during 
hospitalization.

2.7. Sample size

The sample size was calculated using G*Power 3.1.9.4. To 
determine the appropriate sample size for this study, the differ-
ence in the severity score of PONV on the day of surgery, one of 
the most frequent sources of postoperative discomfort after thy-
roidectomy, was evaluated in a preliminary study of six patients 
in each group. In this preliminary study of 12 patients, the 
mean ± standard deviations of the severity score of PONV on 
the day of surgery in the Sevo and Des groups were 4.17 ± 1.602 
and 2.83 ± 1.602, respectively. Considering 95% power and a 
5% significance level, the target sample size was calculated as 39 

patients per group. Next, assuming a 10% dropout rate, a min-
imum of 43 patients per group was considered to be required to 
achieve meaningful results in this study.

2.8. Statistical analysis

Data were entered into a study database and analyzed using 
IBM SPSS Statistics (v. 27.0; IBM Corp, Armonk, NY). Statistical 
analysis was performed using the χ2 test for comparative eval-
uations by the ASA class (among the demographic data), and 
independent t tests were used to evaluate the distributions of the 
other demographic data across groups. The significance of dif-
ferences between the Sevo and Des groups in the severity scores 
for postoperative pain and discomfort on the day of surgery and 
on the first, third, and seventh days after surgery was verified 
using independent t tests. Pearson correlation analysis was per-
formed to identify statistically significant differences between 
the two groups in the items that patients described as causing 
the greatest discomfort on the day of surgery and on the first, 
third, and seventh days after surgery. In addition, frequency 
analysis of these items was performed. An independent t test 
was conducted to compare the frequency of the use of analge-
sics, antiemetics, and drugs for dizziness during hospitalization 
between the two groups. All continuous variables were expressed 
as means ± standard deviations, and categorical variables were 
expressed as frequencies and percentages. All reported P values 
were two-sided, and P values < .05 were considered to indicate 
statistical significance.

3. Results

3.1. Patient characteristics

Of the 212 patients who underwent thyroidectomy during the 
study period, 29 were men, five refused to participate in this 

Figure 1. Patient flowchart outlining the process of patient inclusion in the enrollment, group allocation, follow-up, and analysis phases of the study. BMI = body 
mass index, ENT = Ear-Nose-and-Throat, TIVA = total intravenous anesthesia.
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study, 50 underwent thyroidectomy under TIVA, 20 under-
went thyroidectomy by an ENT doctor, 13 underwent robotic 
surgery, two underwent combined surgeries, and seven had a 
BMI of >30 kg/m2. Thus, a total of 86 patients were randomly 
assigned to the two groups. One patient from the Sevo group 
and two patients from the Des group were excluded from the 
study, as the procedure was changed to neck dissection during 
surgery. Two patients from the Des group were excluded from 
the study because they wanted to withdraw from the study after 
surgery. A total of 81 patients (Sevo group, n = 42; Des group, 
n = 39) were included in the final study population (Fig. 1). The 
comparative demographic and perioperative characteristics 
for the two groups are presented in Table 1. The two groups 
showed no statistically significant differences in these patient 
characteristics.

3.2. Severity scores of postoperative pain and discomfort

Table 2 shows the mean values and standard deviations of the 
severity scores for postoperative pain and discomfort on the day 
of surgery and on the first, third, and seventh days after surgery 
in both groups, together with the probability of statistical sig-
nificance. Except for dizziness on the day of surgery, none of 
the other items for the postoperative pain and discomfort expe-
rienced by the patients on the day of surgery and on the first, 
third, and seventh days after surgery differed between the two 
groups (Fig. 2). Postoperative dizziness on the day of surgery 
was more severe in the Des group (3.4 ± 1.4) than in the Sevo 
group (4.1 ± 1.3) (P = .047).

3.3. Analysis of items causing the greatest discomfort

The survey item that caused the greatest discomfort on all days 
in both groups was sore throat. The two groups showed no 
significant differences in their responses to this assessment on 
the day of surgery and on the first and third days after surgery 
(on the day of surgery: P = .358, first day: P = .206, third day: 
P = .771). However, they showed a statistically significant inter-
group difference on the seventh day after surgery (P = .025). 
The three items that caused patients the greatest discomfort 
on the day of surgery and on the first, third, and seventh days 
after surgery were as follows: on the day of surgery, sore 
throat (54.3%) > wound pain (14.8%) > nausea and vomiting 
(4.9%); first day after surgery, sore throat (67.9%) > wound 
pain (11.1%) > none (6.2%); third day after surgery, sore 
throat (55.6%) > wound pain (14.8%) > none (13.6%); 
and seventh day after surgery; sore throat (33.3%) > none 
(25.9%) > wound pain (18.5%). Figure  3 shows the results 
of frequency analysis for the items that caused patients the 
greatest discomfort on the day of surgery and on the first, 
third, and seventh days after surgery. On the seventh day after 
surgery, the three items that caused the greatest discomfort in 

each group were as follows: Sevo group, none (31.0%) = sore 
throat (31.0%) > posterior neck pain (11.9%); Des group, 
sore throat (35.9%) > wound pain (30.8%) > none (20.5%). 
Figure 4 shows the results of frequency analysis for the items 
causing the greatest discomfort in each group on the seventh 
day after surgery.

3.4. Rescue drugs

Drugs for dizziness were never used in the patients. The two 
groups showed no statistically significant differences in the fre-
quency of use of analgesics (Sevo group, 5.7 ± 0.8; Des group, 
5.9 ± 1.2; P = .437) and the same was true for antiemetics (Sevo 
group, 0.1 ± 0.3; Des group, 0.3 ± 0.6; P = .233).

4. Discussion
The principal results of this study indicated that after thyroidec-
tomy under general anesthesia using sevoflurane or desflurane, 
except for dizziness on the day of surgery, the severity scores for 
postoperative pain and discomfort on the day of surgery and on 
the first, third, and seventh days after surgery did not differ sig-
nificantly in relation to the inhaled anesthetic used. Moreover, 
on the day of surgery and on the first, third, and seventh days 
after surgery, sore throat caused patients the greatest discomfort 
in both groups.

The only difference between the two groups in this study 
was in postoperative dizziness on the day of surgery, which was 
more severe in the Des group (3.4 ± 1.4) than in the Sevo group 
(4.1 ± 1.3) (P = .047). Several possible reasons for this result may 
be postulated. First, although the present study showed no sta-
tistically significant intergroup difference in the severity scores 
for PONV on the day of surgery (P = .125), the absolute value 
for the Des group (3.1 ± 1.6) was greater than that for the Sevo 
group (3.7 ± 1.6). Thus, the relatively severe nausea and vomit-
ing may have contributed to the more severe dizziness. Second, 
none of the patients received medication for dizziness, and there 
was no statistically significant difference in the frequency of the 
use of antiemetics between the two groups. However, the abso-
lute value of the frequency of the use of antiemetics was higher 
in the Des group (Sevo group, 0.1 ± 0.3; Des group, 0.3 ± 0.6; 
P = .233). Ondansetron (a serotonin receptor antagonist) was 
used as an antiemetic in this study, and headache and dizziness 
are its main side effects in the dosages used to treat PONV.[9] 
Based on this information, the fact that the absolute value of the 
frequency of the use of antiemetics was higher in the Des group 
could be considered to be one of the reasons for the more severe 
dizziness in the Des group.

Most of the anesthesiologists and surgeons are already 
well aware of PONV and postoperative pain, which occur 
frequently after thyroidectomy, and many studies have been 
conducted to prevent and manage them. However, the patients 

Table 1 

Patient characteristics and intraoperative data.

 Sevo (n = 42) Des (n = 39) P value* 

Age, yr 47.2 ± 12.3 48.0 ± 10.6 .752
Height, cm 157.9 ± 4.6 157.8 ± 6.0 .943
Weight, kg 58.8 ± 7.7 58.9 ± 8.2 .932
BMI, kg/m2 23.5 ± 2.8 23.7 ± 3.0 .857
ASA class (1/2/3) 23/19/0 20/18/1 .569
Operation time, min 81.5 ± 31.0 81.1 ± 31.2 .960
Hospital time, d 5.0 ± 0.9 5.3 ± 1.2 .192

Results are presented as means ± standard deviations, or numbers of patients.
ASA = American Society of Anesthesiologists, BMI = body mass index.
*P < .05 means significant statistical difference between groups.
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in this study primarily identified sore throat as the aspect that 
caused them the greatest discomfort from the day of surgery 
to the seventh day after surgery. This can be attributed to sev-
eral reasons. The first reason is the misconceptions harbored 
by anesthesiologists and surgeons about postoperative sore 
throat. Postoperative sore throat is one of the most common 

complications after general anesthesia through tracheal intu-
bation.[10] Although clinicians often regard this as a relatively 
minor complication, it is very uncomfortable for patients, and 
patients consider it very important to avoid it. Postoperative 
sore throat is known to occur in 14.4% to 50% of cases 
after tracheal intubation and in 5.8% to 34% of cases after 

Table 2 

The severity scores of postoperative pain and discomforts.

 Sevo group (n = 42) Des group (n = 39) P value* 

1. Sore throat 0 2.0 ± 0.9 1.9 ± 1.0 .733
1st 2.7 ± 0.8 2.7 ± 0.7 .870
3rd 3.2 ± 0.8 3.3 ± 0.6 .653
7th 3.6 ± 0.6 3.7 ± 0.4 .201

2. Wound pain 0 2.5 ± 1.2 2.5 ± 1.4 .885
1st 3.7 ± 1.0 3.3 ± 1.2 .109
3rd 4.1 ± 0.7 3.9 ± 0.9 .349
7th 4.5 ± 0.6 4.3 ± 0.7 .057

3. Nausea and vomiting 0 3.7 ± 1.6 3.1 ± 1.6 .125
1st 4.9 ± 0.4 4.7 ± 0.7 .095
3rd 4.8 ± 0.6 4.9 ± 0.3 .541
7th 4.9 ± 0.5 5.0 ± 0.2 .259

4. Dizziness 0 4.1 ± 1.3 3.4 ± 1.4 .047*
1st 4.8 ± 0.5 4.5 ± 0.6 .083
3rd 4.9 ± 0.4 4.7 ± 0.6 .071
7th 4.8 ± 0.5 4.7 ± 0.4 .680

5. Occipital headache 0 4.1 ± 1.2 4.1 ± 1.3 .926
1st 4.4 ± 0.9 4.5 ± 0.9 .350
3rd 4.8 ± 0.5 4.7 ± 0.8 .642
7th 4.8 ± 0.5 4.9 ± 0.4 .381

6. Posterior neck pain 0 3.9 ± 1.4 3.8 ± 1.4 .917
1st 4.3 ± 1.1 4.3 ± 1.0 .841
3rd 4.5 ± 0.7 4.6 ± 0.5 .532
7th 4.6 ± 0.8 4.8 ± 0.5 .123

7. Shoulder pain 0 4.1 ± 1.4 3.6 ± 1.3 .171
1st 4.2 ± 1.2 4.3 ± 1.0 .560
3rd 4.5 ± 0.7 4.5 ± 0.9 .829

 7th 4.6 ± 0.8 4.6 ± 0.7 .673

Results are presented as mean ± standard deviations.
*P < .05 means significant statistical difference between groups.

Figure 2. The severity scores for postoperative pain and discomfort on the day of surgery and on the first, third, and seventh days after surgery. *P < .05 indi-
cates a statistically significant difference between groups.
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laryngeal mask insertion, and it can occur even after using 
a face mask.[11,12] The large deviations in the aforementioned 
percentage values are probably attributable to differences in 
the technique, skill, and experience among anesthesiologists 
as well as differences in the definition of postoperative sore 
throat between individual anesthesiologists and patients.[12] 
The second aspect is the approach used for enquiring about 
postoperative sore throat, as the questioning method has been 
previously reported to affect its incidence.[13] Only 2 out of 129 
patients complained of postoperative sore throat in response to 
indirect questioning. On the other hand, with direct question-
ing, approximately 28 out of 113 patients complained of post-
operative sore throat. This difference may be because patients 
tend to focus on symptoms directly related to the surgical site 
and do not regard a postoperative sore throat as a symptom 
directly related to anesthesia or surgery. Third, according to the 
results obtained in recent studies on antiemetics and postoper-
ative pain control, the active use of analgesics and antiemetics 

can reduce postoperative pain and PONV; therefore, patients 
may feel more uncomfortable when affected by postoperative 
sore throat. In a study of postoperative patient complaints 
through a prospective interview of 12,276 patients, 3652 of 
them (30%) reported at least one perioperative complaint.[14] 
The leading adverse events reported were PONV (1705 cases), 
postoperative sore throat (1228 cases), and hoarseness (802 
cases), in that order.

Postoperative sore throat is undoubtedly one of the most 
common complications after general anesthesia, but there is 
still no precise definition for it.[11] While the expression “sore 
throat” is common to the vernacular of many different cultures, 
the expression “postoperative sore throat” is a rather concise 
description of a wide range of signs and symptoms. There are so 
many physical factors involved in the development of postoper-
ative sore throat, that it becomes difficult to pinpoint a specific 
cause.[15] Although many methods are available to reduce post-
operative sore throat, none of the interventions have proven to 

Figure 3. The greatest discomfort experienced on the day of surgery and on the first, third, and seventh days after surgery. 0 = none, 1 = sore throat, 2 = wound 
pain, 3 = nausea and vomiting, 4 = dizziness, 5 = occipital headache, 6 = posterior neck pain, 7 = shoulder pain, 8 = other region.

Figure 4. The greatest discomfort reported on the seventh day after surgery in both groups. 0 = none, 1 = sore throat, 2 = wound pain, 3 = nausea and vom-
iting, 4 = dizziness, 5 = occipital headache, 6 = posterior neck pain, 7 = shoulder pain, 8 = other region.



7

Park • Medicine (2022) 101:43 www.md-journal.com

be completely effective. Postoperative sore throat may not be 
the most important side effect to avoid from a patient’s point of 
view, but it is nonetheless an adverse event that deserves more 
attention in order to increase the patient’s satisfaction with 
surgery.[10,16]

Desflurane and sevoflurane have the advantages of a rapid 
onset of action and quick awakening from anesthesia due to 
their low blood solubility and a lowering effect on the incidence 
or severity of PONV compared to inhaled anesthetics used in 
the past.[17] However, both have the disadvantage of increas-
ing PONV in a dose-dependent manner.[18] Many studies have 
shown conflicting results regarding the effects of desflurane 
and sevoflurane on PONV. Some meta-analyses showed that 
the incidence of PONV did not differ in relation to the use of 
sevoflurane and desflurane,[19,20] whereas other studies revealed 
that desflurane was a risk factor for PONV.[21,22] It has also been 
reported that sevoflurane is more useful than desflurane in the 
treatment of PONV.[23] Risk factors predictive of PONV include 
being a female, having a PONV history, being a nonsmoker, 
being of a lower age, postoperative usage of opioids, and the 
duration of anesthesia with inhaled anesthetics.[18] There are 
many factors that influence PONV: Inhaled anesthetics were the 
leading cause of PONV up to 2 hours after surgery, and the 
emetic-inducing effect of inhaled anesthetics was greater than 
that of other risk factors.[24] In this study, there was no difference 
in the effect of sevoflurane and desflurane on PONV. Although 
these results may be due to the effect of inhaled anesthetics, it is 
thought that active prevention and management of PONV also 
play a role.

PONV has always been a major concern for anesthesiolo-
gists, as it is known to occur in up to 60% to 84% of patients 
after thyroidectomy if prophylactic antiemetics are not adminis-
tered.[25] Therefore, most of the studies on postoperative compli-
cations after thyroidectomy are based on anesthesia methods or 
related drugs to reduce PONV or postoperative pain. However, 
postoperative pain after thyroidectomy is known to be mild 
to moderate.[2] Therefore, PONV can be a major cause of dis-
comfort after thyroidectomy and can be recognized as the most 
unpleasant aspect of recovery after surgery. Although PONV 
may not be life-threatening, it is common and difficult to control 
in high-risk patients or patients undergoing major outpatient 
surgery.[26,27] PONV can cause complications such as aspiration 
pneumonia, fluid and electrolyte imbalances, or esophageal 
rupture, increasing the length of the patient’s hospital stay and 
medical costs and reducing the patient’s satisfaction with the 
surgery.[25,28] In particular, if it occurs after thyroidectomy, it may 
cause bleeding in or rupture of the surgical site, leading to air-
way obstruction due to hematoma in severe cases.[25]

Although postoperative pain after thyroidectomy is known to 
be mild to moderate,[2] chronic postsurgical pain (CPSP) is not 
limited to major surgery and can occur even after minor pro-
cedures, such as hernia repair, which are thought to be simpler 
than thyroidectomy.[29] A clear understanding of the fact that 
such pain is never harmless is essential to prevent transition to 
CPSP, and active pain control is needed without waiting for the 
patient to complain about pain, since the patient may regard 
such pain as “normal” to some extent.[30] In this study, there 
was no difference in the effects of sevoflurane and desflurane 
on postoperative pain. This result may be due to the effect of 
inhaled anesthetics, but it may also be the result of active man-
agement for acute postoperative pain. In order to prevent pro-
gression to CPSP, even if the pain after thyroidectomy is mild, it 
should not be ignored.[31]

The comparison between the two groups on the seventh day 
after surgery showed a statistically significant intergroup dif-
ference for the adverse effect causing the greatest discomfort 
to the patients. However, the possibility that the difference in 
inhaled anesthetics did not have a significant effect on the first 
and third days and only showed a significant effect on the sev-
enth day after surgery is not easy to accept. In fact, there is no 

way to clearly explain the reason for this difference in this study. 
Despite this finding, postoperative sore throat caused the great-
est discomfort in both groups, even on the seventh day after 
surgery. Thus, the difference in inhaled anesthetics may not have 
been actually responsible for the difference observed on the sev-
enth day after surgery.

This study has some limitations. The registered nurse who 
conducted the entire survey in this study did not provide a 
clear definition of postoperative sore throat, which had not 
then been precisely defined, to the patients and only asked 
direct questions. The patients who underwent thyroidectomy 
were visited by the registered nurse only once a day on the 
day of surgery and on the first, third, and seventh postopera-
tive days to evaluate postoperative pain and discomfort. This 
could have led to recall bias. Remifentanil, which may be sig-
nificantly associated with postoperative pain or PONV, was 
used to maintain adequate anesthesia during surgery, but the 
amount of remifentanil used during surgery was not confirmed.

In conclusion, when thyroidectomy is performed under 
general anesthesia using sevoflurane or desflurane, the type of 
inhaled anesthetic does not influence the occurrence of post-
operative pain and discomfort, except for dizziness on the day 
of surgery. In addition, after thyroidectomy, postoperative sore 
throat causes patients the greatest discomfort from the day of 
surgery to the seventh day after thyroidectomy.
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