Original Article/Ozgiin Arastirma

doi: 10.54875/jarss.2023.26879

Comparison of Sevoflurane Inhalation Anesthesia and Total
Intravenous Anesthesia with Propofol in Terms of Postoperative Sore
Throat and Nausea/Vomiting in Septorhinoplasty Cases
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ABSTRACT

Objective: The objective of this prospective observational study
was to compare the use of inhalation anesthesia with sevoflurane
and total intravenous anesthesia with propofol in terms of sore
throat and postoperative nausea/vomiting in elective septorhino-
plasty cases under general anesthesia.

Methods: This study was conducted using the data of 52 partici-
pating patients. Following induction of anesthesia, Group 1 (n=26)
received sevoflurane inhalation and remifentanil infusion, while
Group 2 (n=26) received intravenous propofol and remifentan-
il infusion. The presence of nausea/vomiting, the presence and
severity of sore throat, extubation times, and the number of pa-
tients who were given additional analgesics and antiemetics were
recorded at the end of operation.

Results: Within post-anesthesia care unit, Group 2 had less sore
throat at the postoperative 2", 6%, and 12" h (p values, respec-
tively: 0,014; 0,004; 0,015; 0,044. The number of patients receiv-
ing additional analgesics in the postoperative period was 19 in
Group 1 and 9 in Group 2 (p=0.005). The results of the groups in
terms of postoperative nausea/vomiting were similar.

Conclusion: In septorhinoplasty operations, total intravenous an-
esthesia with propofol resulted in less sore throat and reduced
postoperative analgesic use compared to inhalation anesthesia
with sevoflurane.

Keywords: Sore throat, nausea and vomiting, propofol,
septorhinoplasty, sevoflurane, TIVA
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Amag: Bu arastirmanin amaci, genel anestezi uygulanan elektif
septorinoplasti vakalarinda intraoperatif sevofluran kullanilarak
yapilan inhalasyon anestezisi ve propofol ile yapilan total intrave-
noz anestezinin bogaz agrisi ve postoperatif bulanti-kusma agisin-
dan karsilastiriimasidir.

Yéntem: Bu prospektif gozlemsel ¢alismaya toplam 52 hasta dahil
edildi. Anestezi indiksiyonunu takiben Grup 1’e (n=26) sevoflu-
ran inhalasyonu ve remifentanil inflizyonu; Grup 2’ye (n=26) ise
intravendz propofol ve remifentanil inflizyonu baslandi. Ameliyat
sonunda bulanti-kusma varligi, bogaz agrisi varligi ve siddeti, eks-
tubasyon sireleri, ek analjezik ve antiemetik verilen hasta sayisi
kaydedildi.

Bulgular: Anestezi sonrasi bakim Unitesinde, postoperatif 2., 6. ve
12. saatlerde Grup 2’de daha az bogaz agrisi mevcuttu (p degerle-
ri sirastyla: 0,014; 0,004; 0,015; 0,044). Postoperatif ek analjezik
uygulanan hasta sayisi Grup 1’de 19 iken Grup 2’de 9 olarak tespit
edildi (p=0.005). Postoperatif bulanti-kusma agisindan gruplar ara-
sinda herhangi bir fark olmadigi saptandi.

Sonug: Septorinoplasti operasyonlarinda propofol ile yapilan total
intravendz anestezinin sevofluran kullanilarak yapilan inhalasyon
anestezisine kiyasla daha az bogaz agrisi ve postoperatif analjezik
kullanimina neden oldugu saptanmistr.

Anahtar sozciikler: Bogaz agrisi, bulanti ve kusma, propofol,
septorinoplasti, sevofluran, TiVA
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INTRODUCTION

General anesthesia procedures are commonly employed for
surgical operations and invasive procedures (1). Septorhino-
plasty, one of the most popular surgeries of recent times, is
considered the most commonly performed nasal surgery and
is mostly performed under general anesthesia. (2). In today’s
general anesthesia applications, both total intravenous an-
esthesia (TIVA) with propofol and inhalation anesthesia with
sevoflurane are frequently used because of their pharmaco-
logical properties (3-5).

The most common complications due to general anesthesia
are postoperative sore throat, nausea and vomiting. These
complications may lead to significant health problems and
economic loss due to the days when the postoperative ac-
tivity is lost and the discomfort they cause the patient (6).
Therefore, reducing and preventing these complications will
improve patient comfort and contribute positively to the
treatment proces.

Postoperative sore throat is one of the common complica-
tion in the postoperative period due to tracheal intubation
in general anesthesia patients. The prevalence of postop-
erative sore throat can vary between 7% and 80%. The risk
may increase up to 80%, especially in high-risk patient groups
or during certain surgical procedures (7-9). Inflammation
and mucosal damage resulting from tracheal intubation are
among the causes of postoperative sore throat (7,10). The
tracheal intubation, duration of intubation, movement of the
tube for various reasons and prolonged duration of anesthe-
sia are considered as risk factors that can cause postoperative
sore throat (7,9,11). Although the sore throat is usually mild
and transient, it may be prolonged and may significantly im-
pact patient comfort during the postoperative period (12).

Postoperative nausea and vomiting (PONV) is an discomfort-
ing situation for the patient and significantly affect patient
satisfaction. Postoperative nausea and vomiting may prolong
recovery room stays and increase the risk of postoperative
complications (8). Various drugs and factors, including anes-
thetic agents, can increase the incidence of PONV (13, 14).
However, the optimal strategy for preventing and reducing
PONV is still being discussed. For example, the Fourth Con-
sensus Guidelines for managing ponv, published in 2020,
state that the use of inhaled anesthetics is among the anes-
thetic risk factors. in addition to the use of propofol for the
induction and maintenance of anesthesia, also recommends
avoiding volatile anesthetics (14).

Total intravenous anesthesia is defined as a general anesthe-
sia method used as an alternative to inhalation anesthesia.
In TIVA, which is an anesthesia method provided by infusion
of intravenous (iv) anesthetics, hypnosis, one of the two im-
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portant components of anesthesia, is usually provided with
propofol, and analgesia is provided by administering an opi-
oid analgesic appropriate for infusion (1). Propofol is an in-
travenous anesthetic with a short duration of action, which
is widely used for the induction and maintenance of anes-
thesia. It has advantages such as rapid effect, rapid recovery,
stability, and preventing nausea and vomiting (3,15). It has
been reported that propofol has a lower incidence of PONV
compared to inhaled anesthetics (15). Some studies in the lit-
erature state that the use of propofol in subhypnotic doses
has antiemetic effects and has treated properties for chemo-
therapy-induced vomiting and PONV (16-18).

Sevoflurane is a volatile anesthetic agent with the advantages
of rapid induction, easy control of depth of anesthesia, rapid
recovery, and limited respiratory depression (3,15,16). Sevo-
flurane is one of the most commonly used inhalation anes-
thetics in general anesthesia applications (1,15,19). Sevoflu-
rane, which is highly effective and non-irritating, especially
for mask induction, is accepted as the preferred inhalation
agent by many anesthetist (16).

The primary aim of this study was to compare the use of
propofol-based TIVA and sevoflurane inhalation anesthesia
during septorhinoplasty procedures under general anesthe-
sia in terms of sore throat and PONV. The secondary aim was
to compare both anesthesia methods in terms of additional
analgesic and antiemetic use.

MATERIAL and METHOD
Selection of Patients

Our study was conducted at Diyarbakir Gazi Yasargil Train-
ing and Research Hospital operating room between October
2020-March 2021 as a prospective observation. After the ap-
proval of our hospital’s ethics committee (Ethics committee
no/date: 551/11.09.2020), the study was initiated. All pa-
tients provided written informed consent, and the study was
conducted in accordance with the principles outlined in the
2013 Declaration of Helsinki.

During the study period, a total of 52 patients between the
ages of 18 and 65, with American Society of Anesthesiologists
(ASA) classification I-1l, who were scheduled for septorhino-
plasty under general anesthesia, were included. Patients who
met the specified criteria were excluded from the study: preg-
nancy, cancer, ASA 2 lll, inability to provide informed consent,
body mass index (BMI) >35 kg m?, history of preoperative
sore throat, history of motion sickness, difficult intubation
(multiple laryngoscopy or intubation attempts), preoperative
analgesic use, preoperative nausea and vomiting, preopera-
tive antiemetic medication, history of perioperative compli-
cations, history of influenza within the last 2 weeks, and coag-
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ulopathy. The septorhinoplasty operations performed by the
same surgeon with an open technique were included in the
study. It was planned to divide the patients into two groups
according to the method of general anesthesia applied:
Group S (Sevoflurane) received inhaled sevoflurane and iv
remifentanil infusion for maintenance of anesthesia, while
Group T (TIVA) received iv propofol and remifentanil infusion.

General Anesthesia Management

After the patients were taken to the operating room, an 18
G iv cannula was inserted into the vein from the dorsum of
the hand. Intravenous infusion of 0.9% NaCl was set at a rate
of 10 ml kg h. Throughout the operation, patients were
continuously monitored using pulse oximetry, electrocardi-
ography, and non-invasive blood pressure measurements ev-
ery 5 minutes. Midazolam of 0.02 mg kg™ was intravenously
administered for premedication. After preoxygenation with
a face mask for three minutes, induction of anesthesia was
initiated. Propofol (Propofol-PF* 1%, POLIFARMA Pharmaceu-
ticals, Tekirdag, Turkey) iv 2 mg kg*, rocuronium iv 0.6 mg kg™
and fentanyl iv 1 ug kg were administered for induction of
anesthesia. The anesthesia device and monitor used in all pa-
tients was Drager Primus (Drager AG, Liibeck, Germany), and
the vaporizer used was sevoflurane vaporizer (Drager Vapor
2000, Lubeck, Germany). The diameter size of the endotra-
cheal tube was determined according to the patient and intu-
bation was performed under direct laryngoscopy. The same
anesthesiologist performed intubation in all patients. Intuba-
tion failure after two attempts, difficult intubation, or SpO,
below 95% were exclusion criteria. The endotracheal tube
cuff of the intubated patients was inflated until no exhalation
sound or leakage could be detected. The pressure of endo-
tracheal tube cuff was measured with a pressure gauge and
adjusted to 20-30 cmH, 0.

After intubation using a cuffed endotracheal tube with an
appropriate diameter for the patient (Henan Tuoren Medical
Device Ltd, Henan, China), mechanical ventilation process
was started by adjusting the oxygen in the airflow to be 50%.
Minute ventilation was adjusted to maintain entidal carbon
dioxide (EtCO2) between 35 and 45 mmHg. Anesthesia main-
tenance was performed with sevoflurane (Sevorane® liquid
100%, Abbvie Pharmaceuticals, Istanbul, Turkey) (end-tidal
sevoflurane value 1-1.5 minimal alveolar concentration) and
remifentanil (Opiva vial®, Tum Ekip Pharmaceuticals Inc., Is-
tanbul, Turkey) iv 0.05-0.2 pg kg* min? infusion in Group S,
while propofol was continued with 75-100 pg kg* min? and
remifentanil iv 0.05-0.2 pg kg* min* infusion in Group T. Ce-
fazolin iv. 2 gr. was administered for antimicrobial prophylax-
is. The anesthesiologist who monitored the patient made ap-
propriate interventions when intraoperative hemodynamic
changes occurred.
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Intraoperative Process and Extubation

During the surgical procedure, the operating surgeon infil-
trated a local anesthetic agent containing 10 mL of 1% lido-
caine and 10 ug mL? epinephrine into the surgical area, in-
cluding the nasal septum, nasal concha, columella, and nasal
dorsum. This was done to control bleeding and provide pain
relief. The septorhinoplasty procedure was performed using
an open surgical technique. The bone and cartilage septum
was corrected to improve nasal airflow. The dorsal hump was
corrected by reshaping both sides of the nose with a lateral
osteotomy. After the operation was completed, nasal tam-
ponade was applied with an internal nasal splint made of soft
silicone (Unosplint; Genco Medical Devices, izmir, Turkey).
Paracetamol IV 1 g and tramadol hydrochloride iv 1 mg kg
was given to all patients thirty minutes before the end of the
operation for postoperative pain management. For PONV
prophylaxis, ondansetron iv 4 mg was given. The anesthetic
agents (remifentanil and sevoflurane/propofol) were stopped
10 minutes before the operation was over. Oral aspiration
was conducted after the surgery, and all patients received at-
ropine iv0.01 mg kg* and neostigmine iv 0.06 mg kg* for the
reversal of neuromuscular block. After spontaneous ventila-
tion and response to verbal commands, tracheal extubation
was performed.

Postoperative Process

After extubation, the patients were monitored and followed
up in the recovery room. The patients with no significant
postanesthetic complications and with an Aldrete score >9
were transferred to the ward. After the patients were fully
conscious, the presence of nausea/vomiting and the severity
of sore throat were evaluated. The severity of sore throat was
evaluated by visual analog scale (0 no pain, 10 severe pain).
The evaluation of sore throat and other postoperative symp-
toms was initially assessed in the recovery room and subse-
quently in the ward at specific time intervals: postoperative
2 6™, 12, and 24" hour. The severity of sore throat was
categorized into four levels based on the specified qualitative
indices: no pain (0), mild pain (1-3), moderate pain (4-7), and
severe pain (7-10). Dexketoprofen iv 50 mg was administered
to patients with moderate to severe sore throat. In case of
PONV, ondansetron iv 4 mg was administered.

Recorded Data

Demographic and physiological data, including age, gen-
der, BMI, ASA scores, smoking status, mean arterial pres-
sure (MAP) and heart rate (HR) (baseline, pre-induction and
post-intubation) were recorded. Intubation time, surgical
time, extubation time, and eye-opening time after anesthesia
were recorded. Sore throat and nausea/vomiting (in recovery
room, in the postoperative 2™, 6, 12%, and 24™ h) were also
recorded.
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Statistical Analysis

The sample size was determined using G-Power version
3.1.9.4, considering a two-tailed alpha error of 0.05, a power
of 0.80, and an effect size of 0.7. Based on these parameters
and the N2/N1 allocation ratio of 1 from a previous study
(20), 52 patients were determined as the minimum number
required for the study.

SPSS 21.0 for Windows software (SPSS Inc., Chicago, IL, USA)
was conducted for statistical analysis of the data. When eval-
uating the data statistically, numerical data were expressed
as mean and standard deviation, while categorical data were
presented as frequency and percentage. The chi-square
test and Fisher’s Exact test were used to compare categori-
cal data between groups, and the results were reported as
percentages (%n). The normality of the numerical data was
assessed using the Skewness and Kurtosis test. For normally
distributed data, Student’s t-test was used for statistical com-
parison between groups. For non-normally distributed data,
the Mann-Whitney U test was employed. In all comparisons,
p<0.05 was considered significant.

RESULTS

Table | presents the demographic and clinical characteristics
of the 52 patients included in the study. The patients were di-
vided into two groups and compared in terms of demograph-
ic, clinical and intraoperative characteristics. It was found that
the extubation times of the patients in Group T were longer

Erdal Erbatur M. et al.

than those in Group S, and the observed difference was de-
termined to be statistically significant (p<0.001). However,
no statistically significant difference were found between the
two groups regarding other characteristics (Table I1).

Table Ill presents a comparison of the groups regarding two
factors: the development of postoperative sore throat and
the requirement for additional analgesics. When the devel-
opment of postoperative sore throat is evaluated, Group T
had less sore throat in the recovery room, in the postoper-
ative 2", 6™, and 12*" h (p values, respectively: 0.014; 0.004;
0.015; 0.044). Furthermore, the proportion of those who
did not develop sore throat in Group T at all postoperative
hours was higher than expected. Mild and moderate pain was
observed to develop more than expected in Group S in the
recovery room, in the postoperative 2", and 6™ h (p values:
0.014; 0.004; 0.015, respectively). Group S had less severe
sore throat in the postoperative 2" and 6™ h postop (p values,
respectively: 0.004; 0.015), and less moderate sore throat in
the postoperative 12" h (p=0.044). The number of patients
who received dexketoprofen as an additional postoperative
analgesic was 19 in Group S and 9 in Group T (p = 0.005).

Table IV provides a comparison between the groups concern-
ing two factors: postoperative PONV and the need for addi-
tional antiemetics. The groups did not show any statistically
significant difference in terms of nausea/vomiting in the re-
covery room and in the postoperative 2", 6%, 12" and 24t h.
The number of patients added ondansetron postoperatively
was equal in both groups (p=1.0).

Table I: Comparison of Groups in Terms of Demographic Characteristics

Group S (n=26)

Group T (n=26)

Mean * SD Mean * SD P
Age (years) 25.50+7.10 26.11+6.45 0.54
Body mass index (kg m?) 22.63+4.00 22.21+3.32 0.69
n (%) n (%) p
Sex
Female 16 (30.7) 18 (34.6) 0.77
Male 10 (19.2) 8(15.3) '
ASA
| 19 (36.5) 18 (34.6)
0.76
I 7(13.4) 8 (15.3)
Smoking
Yes 7(13.4) 8 (15.3)
0.76
No 19 (36.5) 18 (34.6)
Total 26 (50) 26 (50)

SD: Standard deviation; ASA: American Society of Anesthesiologists.
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Table Il: Comparison of Groups in Terms of Clinical and Intraoperative Characteristics

Group S (n=26)

Group T (n=26)

Mean + SD Mean * SD P
Time to intubate 3.69+0.83 3.57+0.8 0.56
MAP baseline 74.8+£11.6 78.7+11.8 0.24
MAP before induction 90.07 +12.82 87.8+12.14 0.51
MAP after intubation 86.11 + 14.64 81.15+14.78 0.23
HR baseline 78.4+8.3 76.0+8.3 0.29
HR before induction 85.96 + 11.66 90.46 + 13.31 0.51
HR after intubation 101.96 £ 15.71 94.88 +£19.14 0.15
Duration of surgery 61.84 +£10.73 56.34 £ 10.92 0.07
Duration of intubation 66.73 +11.29 68.76 + 12.68 0.54
Extubation time 4.61+1.83 7.69 +2.58 <0.001
Eye-opening time 7.84 +£3.51 8.11+3.78 0.76
SD: Standard deviation; MAP: Mean arterial pressure; HR: Heart rate.
Table lll: Comparison of Groups in Terms of Postoperative Sore Throat and Additional Analgesic Requirement
Group S (n=26) Group T (n=26)
n (%) n (%) P
Sore Throat in recovery room
No 5(9.6) 16 (30.8)
Mild 10 (19.2) 4(7.7)
Moderate 8(15.4) 3(5.8) 0.014
Severe 3(5.8) 3(5.8)
Sore throat 2" hour
No 5(9.6) 16 (30.8)
Mild 6 (11.5) 2 (3.8)
Moderate 13 (25) 4(7.7) 0-004
Severe 2(3.8) 4(7.7)
Sore throat 6" hour
No 5(9.6) 14 (26.9)
Mild 11 (21.2) 3(5.8)
Moderate 9(17.3) 6 (11.5) 0.015
Severe 1(1.9) 3(5.8)
Sore throat 12* hour
No 9(17.3) 14 (26.9)
Mild 12 (23.1) 3(5.8)
Moderate 3(5.8) 7(13.5) 0044
Severe 2(3.8) 2(3.8)
Sore throat 24*" hour
No 10 (19.2) 15 (28.8)
Mild 9(17.3) 4(7.7) 04
Moderate 5(9.6) 5(9.6)
Severe 2(3.8) 2(3.8)
Total 26 (50) 26 (50)
Postoperative additional analgesic requirement 19 (36.5) 9(17.3) 0.005
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Table IV: Comparison of the Groups In Terms of Postoperative Nausea-Vomiting and Additional Antiemetic Requirement

Group S (n=26)

Group T (n=26)

n (%) n (%) P
Nausea/vomiting in recovery room
No 23 (44.2) 22 (42.3) 05
Yes 3(5.8) 4(7.7)
Nausea/vomiting 2" hour
No 24 (46.2) 23 (44.2) 05
Yes 2 (3.8) 3(5.8)
Nausea/vomiting 6" hour
No 25 (48.1) 25 (48.1)
Yes 1(1.9) 1(1.9) 07>
Nausea/vomiting 12" hour
No 26 (50) 25 (48.1) 05
Yes 1(1.9)
Nausea/vomiting 24" hour
No 26 (50) 25 (48.1) 05
Yes 1(1.9)
Additional postoperative antiemetic requirement 4 (7.69) 4(7.69) 1.0
Total 26 (50) 26 (50)

DISCUSSION

In this study, we compared intraoperative sevoflurane inhala-
tion anesthesia and TIVA with propofol in terms of sore throat
and PONV in elective septorhinoplasty cases under general
anesthesia. We observed that sore throat was less frequent in
Group T patients, but the results were similar between groups
when evaluated in terms of PONV. In parallel with this results,
the number of patients who needed additional analgesics for
sore throat in the postoperative period was lower in Group T,
whereas the number of patients who used additional ondan-
setron for PONV was the same in both groups.

The reasons for the development of postoperative sore
throat in patients under general anesthesia are still unclear.
Despite significant advances in tube materials and design,
the incidence of sore throat after intubation has not changed
since the 1950s (12). Laryngoscopy exerts significant pres-
sure on the paraglottic tissues. Sore throat can be caused
by the contact of laryngoscopy with supraglottic structures,
endotracheal tube and cuff with infraglottic structures. La-
ryngoscopy performed by people with little experience and
multiple attempts are important risk factors for sore throat.
Therapeutic interventions directed at both supraglottic and
infraglottic sources of pain have shown some success in re-
ducing pain. Videolaryngoscopy interventions, preoperative
use of magnesium lozenges, and ketamine mouthwash have
been found to be effective in minimizing postoperative sore
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throat (12,21-23). In a meta-analysis conducted by Wang et
al., they investigated interventions aimed at preventing post-
operative sore throat after tracheal intubation and reported
that the use of topical medication was not deemed appropri-
ate. However, ketamine, a N-Methyl-D-aspartate (NMDA) re-
ceptor antagonist, corticosteroids, nonsteroidal anti-inflam-
matory drugs and magnesium have been reported to reduce
postoperative sore throat (10).

In the literature, there are many studies that have compared
iv propofol and sevoflurane in terms of sore throat and PONV
in different types of surgery and patient groups in general
anesthesia applications (1,3-5,9,15,16,24). In their study in
which they examined the sore throat developing after TIVA
application, Maruyama et al. found the incidence of sore
throat as 50% (25). In this study, the induction of general an-
esthesia with propofol, fentanyl, and ketamine and the main-
tenance of anesthesia with the bolus technique can be con-
sidered as a disadvantage. In iv techniques, careful titration of
these drugs must ensure adequate depth of anesthesia. The
intermittent bolus administration of fentanyl may result in
unstable states of consciousness during surgery compared to
continuous remifentanil infusion (20). Insufficient relaxation
or movement due to inadequate depth of anesthesia can also
contribute to increased sore throat (9). Furthermore, it was
not specified in this study whether iv analgesic agents were
administered intraoperatively and postoperatively for pain
management. In their prospective study in which they exam-
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ined all intubated patients, Levin et al. confirmed that sore
throat after tracheal intubation is common (52%) (12). In the
same article, the authors found that the presence of nasoga-
stric catheter and decreasing age were factors that increased
the sore throat. However, they did not find any relationship
between anesthetic drugs and cuff pressure and sore throat.
It has been reported that postoperative ketorolac is mostly
used in patients with sore throat. Mencke et al. compared
sevoflurane inhalation anesthesia and TIVA with propofol
and found the incidence of postoperative sore throat to be
10% in the TIVA Group (20). However, they did not compare
this incidence in terms of sore throat severity as in our study.
There was no mention to the use of analgesics for postopera-
tive pain management. The lower incidence of sore throat in
Mencke’s study compared to Maruyama and Levin might be
attributed to the administration of general anesthesia with
propofol and remifentanil (a short-acting potent opioid) and
the use of bispectral index (BIS) monitoring to observe the
depth of anesthesia. In our study, the incidence of sore throat
ranged between 19.2% and 57.6% in Group S and between
23.2% and 34.6% in Group T, considering repeated measure-
ments based on hours. In accordance with the literature, our
sore throat rate was lower in Group T. The difference of our
study from other studies was that we evaluated sore throat
in terms of hours and severity. The increased percentage of
sore throat in Group T in the later hours of the postoperative
period suggests that the analgesic contribution of propofol
decreased with its excretion from the body. The fact that sore
throat was observed less in Group T and the percentage of
sore throat in the early postoperative period was lower than
in the late postoperative period suggests that propofol con-
tributes to this situation with its analgesic and anti-inflam-
matory effects (26-28). In addition, the use of less additional
dexketoprofen in Group T in the postoperative period, which
is another result of our study, supports this.

Trauma leading to laryngeal injury can occur during tracheal
intubation, tracheal extubation, and head movement during
surgery (11). Inadequate anesthesia or neuromuscular block-
ade can also result in coughing or movement, which can
cause damage to the larynx (9). Therefore, in our study, we
attempted to standardize the induction of anesthesia and
subsequent tracheal intubation to minimize the risk factors
for laryngeal injury. The surgeon was also cautious in mini-
mizing head movement during the operation.

In the studies we reviewed on this topic, we identified sever-
al limitations, including long operation duration, insufficient
information on analgesic use in the postoperative period
(4,9,15,20), and inadequate data on the restriction of head
movement that may lead to laryngeal trauma (1,7,12,15). In
our study, short operation time, restriction of head move-
ments, controlled administration of propofol and remifentan-
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il by iv infusion, and the use of dual analgesics (paracetamol
and tramadol) for postoperative analgesia can be considered
as factors that reduce the incidence of sore throat.

Park et al. compared the prevalence of sore throat in inhala-
tion anesthesia performed with desflurane and sevoflurane in
major orthopedic lower extremity surgery cases undergoing
tracheal intubation (7). In the study, it was emphasized that
the occurance of postoperative sore throat in the sevoflurane
group was less than in the desflurane group. Compared to
sevoflurane, desflurane is thought to cause a higher preva-
lence of sore throat due to its greater irritation and effect on
the inflammatory process. For this reason, we preferred sevo-
flurane in the inhaler group in our study.

Chen et al. reported that PONV was observed less in the
propofol group than in the sevoflurane group in their study
in which they compared the results of anesthesia with sevo-
flurane and propofol using auditory evoked potential in pa-
tients who have undergone breast surgery (15). Additionally,
several other studies have reported a low incidence of PONV
with the use of propofol during the procedure performed
(1,8,24,29). However, it is not clear whether propofol is effec-
tive on PONV when used only as an induction agent. There-
fore, plasma concentrations of propofol within a therapeutic
range are thought to be protective against PONV. In the me-
ta-analysis conducted by Schaefer et al., it was emphasized
that the risk of experiencing PONV in the late postoperative
phase was significantly higher in patients using TIVA than
those using inhaled agents (29). Mei et al. also highlighted
that the incidence of PONV was higher in the early and late
postoperative periods in the sevoflurane group compared
to the TIVA group (30). In their study in which operative, an-
esthetic, and patient-specific risk factors were examined in
terms of PONV development, Apfel et al. emphasized that
volatile anesthetics were the strongest risk factor (31). In the
study, which divided the first 24 h postoperatively into two
periods as early (0-2 hours) and late (2—24 hours), they have
shown that this result is especially pronounced in the early
postoperative period. They stated that it would be more ap-
propriate to avoid inhalational anesthesia instead of apply-
ing an antiemetic in patients with a high risk for PONV. In a
meta-analysis involving 20,991 adult patients comparing TIVA
and inhalation anesthesia for PONV, Schraag et al. reported a
lower incidence of PONV with TIVA anesthesia (24). However,
Kumar et al. informed that propofol did not decrease nausea
and vomiting after discharge in outpatient surgeries in their
systematic meta-analysis in which they compared TIVA with
inhalation anesthetics (32). They explained this by the fact
that propofol has a short half-life, and its pharmacokinetic
profile and therapeutic antiemetic plasma levels are unlikely
to persist for hours or days after administration. Cattano et
al. investigated the postoperative effects of TIVA and inhala-
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tion anesthesia and found PONV was equal in both groups at
all hours, which is consistent with our study results (33). It is
hypothesized that this result may be attributed to the use of
propofol for induction in both groups in our study, as well as
the administration of antiemetics to all patients before extu-
bation. This suggests that using propofol solely as an induc-
tion agent can contribute to its antiemetic properties in the
postoperative period.

In our study, when both groups were evaluated in terms of
extubation times, it was found that the extubation times of
the Group T were longer. Talih et al. compared TIVA with
propofol and sevoflurane inhalation anesthesia in rhinoplas-
ty cases and found a shorter extubation time in the propofol
group, which differs from our study results (34). Lai et al., in
their study investigating the incidence of prolonged extuba-
tion in laparoscopic cholecystectomy cases, reported a short-
er time to leave the operating room after extubation in the
TIVA group compared to the group receiving desflurane in-
halation anesthesia (35). Chen et al. found similar extubation
times between TIVA with propofol and sevoflurane inhalation
anesthesia groups (15). On the other hand, Schraag et al.,
in a meta-analysis involving 20,991 adult patients, reported
longer extubation times and time to exit from the operating
room after extubation in the TIVA group compared to inha-
lation anesthesia (24). Stevanovic et al., who compared TIVA
and inhalation anesthesia in laparoscopic cholecystectomies,
also found longer extubation times in the TIVA group, which
aligns with our study results (36). These differences in out-
comes could be attributed to variations in patient popula-
tions included in the studies, maintenance doses of the drugs
used, and intraoperative discontinuation times of the drugs.

This study has several limitations. First, it was conducted at
a single center and the sample size was relatively small. Sec-
ond, the depth of anesthesia was not monitored by BIS. Mon-
itoring the depth of anesthesia can be valuable in evaluating
the effects of different anesthetic techniques and their im-
pact on outcomes. Multicenter studies with a larger number
of patients should be conducted on the subject.

CONCLUSION

In conclusion, this study comparing TIVA with propofol and
inhalation anesthesia using sevoflurane in elective septor-
hinoplasty cases showed that there was no significant dif-
ference in the incidence of PONV between the two groups.
However, the group receiving TIVA had a lower incidence of
postoperative sore throat and required less postoperative
analgesic use. Understanding the factors influencing PONV
and sore throat can help in implementing necessary precau-
tions to enhance patient comfort and satisfaction. Based on
these findings, it is suggested that the use of TIVA with propo-
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fol for both induction and maintenance of anesthesia in ele-
ctive septorhinoplasty cases may be preferable to inhalation
anesthesia with sevoflurane, particularly for reducing the risk
of sore throat.
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