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ABSTRACT:

Back ground: When prophylaxis is not used, ENT operations have a significant incidence of
postoperative emesis. Antiemetic use as a preventative measure may lower total PONV-related
resource use and expenses, improving patient satisfaction. Numerous methods have been
employed to reduce the incidence of PONV such as pharmacological interventions for
prophylaxis, altering the anaesthetic technique, or combining them all for optimum protection.
The present study was conducted with an aim to compare the effectiveness between propofol and
dexamethasone in the prevention of postoperative nausea and vomiting after ear, nose and throat
surgery and to study any adverse effects associated with these drugs.

Materials and methods: A total of 60 patients who underwent ENT surgeries were divided into
two groups with 30 in each group. Group A received dexamethasone 8mg and Group B received
propofol 0.5mg/kg after completion of surgery. The incidence and severity of PONV and
associated adverse effects were documented at immediate post-op, 30 minutes, 17, 6", 12",
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and 24™ hour after the administration of study drug. In addition, the requirement of rescue
antiemetics in the overall 24 hours was documented.

Results: There was no statistically significant difference between the dexamethasone and
propofol groups in terms of age, gender, body mass index (BMI), type of surgery, ASA status, or
duration of anaesthesia and surgery. Incidence of severe PONV (3.3% versus 12%, p =0.008)
were statistically significantly lower in group A compared to patients in group B over the 6th-
12th hour time period. The mean time to first nausea episode in group A was significantly more
compared to group B (p<0.001).

Conclusions: Although the efficacy of dexamethasone and propofol in preventing post-operative
nausea and vomiting in ENT surgeries are comparable dexamethasone produced better PONV
protection than propofol.

Key words: Postoperative nausea and vomiting, Dexamethasone, Propofol, ENT surgery

INTRODUCTION:

Post general anaesthesia, patients frequently complain of nausea and vomiting as post-
operative discomfort.! Postoperative nausea and vomiting (PONV) has an incidence ranging
from 40% to 75 % and costs healthcare workers considerable amount of time and resources. A
multifactorial phenomenon, PONV can be brought on by a variety of receptor pathways at the
central, peripheral, or both locations.” Age under fifty, female sex, previous history of PONV or
motion sickness, history of smoking, obesity, factors associated to surgery and anaesthesia are
some of the risk factors for PONV.>*> PONV may result from the impact of the various
anaesthetic drugs on the medulla oblongata’s vomiting control centre or due to a drop in intra
operative blood pressure. The vomiting centre in the brain stem is made up of the reticular
formation and nucleus tractus solitarius. The Gl tract, cerebral cortex and thalamus, the vestibule
cochlear area, and the CTZ are the 4 key zones that might directly or indirectly irritate these
regions.

Complications include airway obstruction, aspiration pneumonia, and surgical wound
opening can result from postoperative nausea and vomiting.>’ Dehydration, abnormal
electrolytes, hypertension, suture straining, increased bleeding from skin flaps, and delayed
discharge are all effects of postoperative vomiting. In the event that the airway reflexes are
weakened as a result of the after effects of the anaesthetic medication, this complication can
increase the risk of pulmonary aspiration.?

When prophylaxis is not used, ENT operations have a significant incidence of
postoperative emesis.”'® The incidence of nausea or vomiting can make patients who are having
ENT procedures unwell and postpone their discharge. Antiemetic use as a preventative measure
may lower total PONV-related resource use and expenses, improving patient satisfaction.™
Numerous methods have been employed to reduce the incidence of PONV, including as utilising
one or more medications for prophylaxis, altering the anaesthetic technique, or combining them
all for optimum protection.*?
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Dopamine and serotonin receptor antagonists, corticosteroids, antihistamines, sedatives,
and anticholinergics are only a few of the medications that have been used to treat this condition
thus far. The aforementioned medications have been replaced in modern times by novel therapies
which can be used either alone or in conjunction with conventional therapies.*>***°

Dexamethasone, a corticosteroid, is an efficient antiemetic for PONV prophylaxis in a
variety of surgical procedures and hence improve surgical results.**” Another novel complete
intravenous anaesthetic with antiemetic characteristics when administered in subhypnotic doses
is propofol, an antagonist at the 5-HT; receptor.®*® However, it’s mechanism of action as an
antiemetic is not known. According to a theory, it may have antiemetic effects via due to its
antagonistic action on 5-HT5 receptor % With no apparent side effects, low-dose intravenous
propofol (0.5 mg/kg) can effectively prevent PONV. The modification of subcortical circuits to
prevent nausea or its direct depressive influence on vomiting are thought to be the causes of
propofol's antiemetic effects.

With this background, the present study was conducted with the aim to compare the
effectiveness of propofol and dexamethasone for preventing postoperative nausea and vomiting
after ear, nose and throat surgery and to study any adverse effects associated with these drugs.

METHODOLOGY

A comparative, randomized double blind study was conducted after approval of
institutional ethical committee. The study was conducted in the department of anesthesiology
and critical care of Dr. D.Y. Patil Medical College, hospital and research Centre, Pimpri, Pune,
India. The study was conducted for 6 months. We calculated sample size using 22.5% PONV in
propofol group and nil in dexamethasone group based on previous study. The calculated sample
size was 30 in each group at 5% significance level and 80% power. Sixty patients of age of more
than 18 years during the study period with ASA | and Il posted for ear, nose and throat surgery
under general anaesthesia and are hemodynamically stable are included in the study. Patients
with previous history of nausea or vomiting, GERD and known allergy to study drugs were
excluded. We also excluded patients who were obese. Preanesthetic evaluation and counselling
for surgery was done the day before surgery and reviewed on the day of surgery. A detailed
medical history was taken and systemic examination carried out and relevant investigations were
advised to optimise them prior to surgery, patients were nil by mouth for 6-8hrs prior to surgery.
All included patients were divided into 2 groups of 30 patients each: Group A and Group B.
Group A: Patients will be given IV Dexamethasone 8mg
Group B: Patients will be given IV Propofol 0.5mg/kg

The patients were allotted to a respective group by computer generated lottery method.

On arrival in pre-operative room, monitors were attached and baseline heart rate, systolic

blood pressure, diastolic blood pressure, mean arterial blood pressure, respiratory rate, oxygen
saturation were recorded. Premedication was given with Inj. Glycopyrolate 0.004mg/kg IV and
Inj. Fentanyl 1-2mcg/kg IV. All the patients were preoxygenated for 3minutes with 100%
oxygen. Induction was done with Inj. propofol 2mg/kg, patient ventilated, then Inj.
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succinylcholine depolarizing muscle relaxant 2mg/kg was administered to facilitate
laryngoscopy and intubation. Intubation was performed with appropriate size endotracheal tube.
Minute ventilation and respiratory rate was adjusted in such a way to keep ETCO2 between 35-
40 mmHg.

Intraoperatively, parameters continuously monitored were heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP),
electrocardiogram (ECG), pulse oximeter (SPO2), and ETCO2. Anaesthesia was maintained
with N,O 60%, oxygen 40% and isoflurane 0.6-1% with vecuronium 0.1mg/kg as a non
depolarising muscle relaxant.

After completion of surgery, Group A patients received a single dose of intravenous (IV) 8
mg dexamethasone, while Group B patients were administered with subhypnotic dose of
propofol (0.5 mg/kg, 1V). The drug preparation was done by an anesthesiologist who was not be
involved in administration of anaesthesia. The monitoring and data collection were done by
another doctor who was not involved in drug administration.

Neuromuscular block was reversed with appropriate doses of injection neostigmine
(0.05mg/kg) and injection glycopyrolate (0.008mg/kg) and patient was extubated.

The incidence and severity of PONV and associated adverse effects were documented at
different intervals like immediate post-op, at 30 mins, 1 hour, 6™ hour, 12" hour, and 24" hour
after the administration of dexamethasone and propofol. In addition, the requirement of rescue
antiemetics in the overall 24 hours was documented. Patients were asked to report the severity
and occurrence of nausea or vomiting on the 3-point score table, once fully able to respond to
verbal commands. Patients were fully aware to classify PONV severity as no for score 0, mild
nausea for 1, severe nausea but no vomiting for 2, and vomiting for 3 (Figure 1).

Figure 1: 3-point score table for PONV

The data recorded was analysed using the Statistical Package for Social Sciences (SPSS),
21 version. The associations were evaluated with the use of Student’s t-test for quantitative
variables and y2 tests for categorical variables. The level of significance was set at 5% for all
significance tests.
RESULTS

The majority of patients were ASA 1 (82.5%) and females (51.25%). There was no
statistically significant difference between the dexamethasone and propofol groups in terms of
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age, gender, body mass index (BMI), type of surgery, ASA status(Table 1).

Table 1: Demographic and operative parameters of study groups

PONV Group A Group B p-value
Mean age (SD) 33.6+6.2 31.745.3 0.207
Gender (Female/male) [n%o] 16/14 19/11 0.62
[53.3%,46.7%] | [63.3%,36.7%]
ASA (I/11) [n%] 26/4 2317 0.317
[86.7%,13.3%] | [76.7%,23.3%)]
Mean BMI (SD) 20.7 ¥1.1 20.9+1.5 0.56
Type of surgery 0.414
a) Ear 15 (50%) 14 (46.7%)
b) Nasal 6 (20%) 3 (10%)
c) Throat 9 (30%) 13 (43.3%)

Incidence of severe PONV was statistically lower in dexamethasone (3.3%) compared to
that of propofol at both 6th hour (p= 0.023) and 12th hour (p=0.008) (Table 2).
Table 2: Incidence of PONV in study groups

Time Scale of PONV | Group A Group B p-value

Within 1% hour |0 27 (90%) 24 (80%) 0.58
1 1 (3.3%) 4 (13.4%)
2 1(3.3%) |1(3.3%)
3 1 (3.3%) 1 (3.3%)

6" hour 0 26 (86.7%) | 15 (50%) 0.023
1 2 (6.7%) 8 (26.7%)
2 1 (3.3%) 5 (16.7%)
3 1 (3.3%) 2 (6.7%)

12" hour 0 24 (80%) | 11 (36.7%) 0.008
1 3(10%) | 10 (33.3%)
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2 2 (6.7%) 6 (20%)
3 1 (3.3%) 3 (10%)
24™ hour 0 26 (86.7%) | 25 (83.3%) 0.95
1 2 (6.7%) 2 (6.7%)
2 1(33%) |1(3.3%)
3 1(3.3%) | 2(6.7%)

European Journal of Molecular & Clinical Medicine

Volume 10, Issue 01, 2023

The mean time to first nausea episode in group A was significantly more compared to
group B (p<0.001) (Table 3)

Table 3: Time to first nausea episode in study groups

Study Groups Mean time to first Standard deviation p-value
nausea episode

Group A 4.25 hours 1.24 hours <0.001

Group B 2.31 hours 2.28 hours

Table 4 shows that there was no difference in requirement of rescue antiemetic in study

groups.(p>0.05)

Table 4: Rescue antiemetic in study groups

Rescue antiemetic Group A Group B p-value
< 6 hours 2 (6.7%) 3 (10%) 0.64
6 to 12 hours 1(3.3%) 3 (10%) 0.30
12 to 24 hours 1(3.3%) 2 (6.7%) 0.55

Table 5 shows the incidence of side-effects in study groups. There was no difference in

incidence of side-effects in study groups (p>0.05)

Table 5: Side-effects in study groups
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Side effects Group A Group B p-value
Headache 1 (3.3%) 0 0.55
Dizziness 2 (6.7%) 1 (3.3%) 0.554
Hypotension 0 2 (6.7%) 0.3

Volume 10, Issue 01, 2023

DISCUSSION

ENT surgery has been associated with high incidence of PONV, especially in patients
without prophylactic antiemetic agents.?>??* Therefore, PONV is the anaesthetic complication
of greatest concern for patients and continues to be a significant concern for anaesthesiologists.™
Several strategies have been described for preventing PONV following middle ear surgery. 22’
During any surgical procedure, serotonin is released from the gastrointestinal tract from
enterochromaffin cells and binds to visceral receptors of the 5-HT 3 subtype, causing stimulation
of vagal afferents in the gastrointestinal tract to conduct impulses that reach the Chemoreceptor
Trigger Zone (CTZ) located on the dorsal surface of the medulla oblongata at the caudal end of
the fourth ventricle and this arrived CTZ stimulus eventually leads to PONV.?®

The requirement for rescue antiemetics was relatively lower in dexamethasone group.
Glucocorticoids have been widely used to prevent PONV during chemotherapy use or general
anaesthesia. Although the antiemetic mechanism is not clearly understood, scientific evidence
suggests that dexamethasone reduces production and release of 5-HT and decreases permeability
across the Blood Brain Barrier (BBB) thereby lowering the amount of 5-HT available to
chemical sensors.*®* However, the use of dexamethasone may be associated with increased risk
of infection, reduced wound healing, and interference with the functioning of adrenal glands
through negative feedback-mediated reduction of endogenous steroid synthesis.

In our study, the overall incidence of PONV was higher in the propofol group than
dexamethasone group with statistical significance at 6th and 12th hour period.(P=0.023 and
P=0.008)

Fujii et al.”" reported incidence rates of PONV following middle ear surgery as the
incidence of patients who were emesis free during the 0- to 3-hour period after receiving
anaesthesia was 93% for those who received propofol, 73% for those who received droperidol,
and 70% for those who received metoclopramide, respectively; the respective corresponding
incidence during the 3- to 24-hour period after receiving anesthesia was 90%, 67%, and 60% (P<
0.05).

In a similar study conducted by Ozgiir ©zmen et.al.?® dexamethasone group received
8mg, observed that 56.7% showed no incidence of postoperative nausea and vomiting between
0-2hrs post induction compared to 26.7% in control group. Total incidence rates of
postoperative nausea and vomiting at hours 2-8 h were 36.7% in dexamethasone group and
53.3% in control group. At 0-24. hrs, the number of patients vomiting, despite treatment, were
lower in dexamethasone group (16.7%,) compared to control group (46.7%).

24
l.
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Celik et al.** administered 8 mg IV dexamethasone prior to induction of anaesthesia,
infused subhypnotic dose of propofol (1mg/kg/h) during operation and control group were given
infusion of 10% intralipid in patients undergoing laparoscopic cholecystectomy and came to the
conclusion that incidence of PONV within the first 0-24h postoperatively was 72.5% in the
control group compared to 37.5% in the dexamethasone group. The authors concluded that this
was as effective as low-dose propofol infusion as the incidence was 40%.

Makhdoom et al. % administered 8 mg dexamethasone before induction of anaesthesia in
middle ear surgery and reported an incidence of PONV as 35%, compared to 70% in the control
group.

Erdem AF et al. ** combined dexamethasone with 1V propofol infusion at a rate of 20
ug/kg/min was administered in tonsillectomy surgery. And concluded that combination provided
greater effectiveness against PONV compared to dexamethasone alone.

Fujii et al.** administered droperidol and metoclopramide with a low dose of propofol
(0.5 mg/ kg V) at the end of surgery in order to prevent PONV in adult patients undergoing
middle ear surgery, and concluded that propofol was more effective.

Another study conducted by Jong Ho Ahn et al *°; used 10 mg dexamethasone toward
the end of mastoidectomy procedures exhibited a significant decrease in the incidence of
dizziness and nausea when compared to the placebo group within the first 24 h postoperatively.

Abele Tilahun Bantie et al. * used 10mg dexamethasone 10mg and propofol 0.5mg/kg,
IV and incidences of PONV throughout the 24-hour postoperative period were 35% in the
propofol group and 25% in the dexamethasone group and concluded that dexamethasone was
more effective to prevent PONV with lower requirements of rescue antiemetics.

Makhdoom et al 2°, Erdem et al *!, Nonaka et al ** have reported that propofol and
dexamethasone are more effective in preventing PONV in combination with each other or with
other agents.

The results of our study are consistent with other studies, conducted in different settings,
in terms of antiemetic rescue therapy requirements and trends of dexamethasone preventive
effect.29'33'35'36

CONCLUSION

The efficacy of dexamethasone and propofol in preventing post-operative nausea and
vomiting in ENT surgeries is comparable even though dexamethasone produced better PONV
protection than propofol in all time intervals.
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