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 Introduction                                                                                       

Postoperative nausea and vomiting (PONV) are defined as the 
occurrence of nausea and vomiting in patients after surgical 
operations, starting from post-anesthesia care unit (PACU) to the early 
hours of transferring the patient to the ward, without any clear reasons 
like hypotension.1 Postoperative nausea and vomiting rate has been 
reported to vary (20% to 30%) in various surgical operations and in 
different methods of anesthesia, and constitutes the second most 
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 Abstract                                                                                                            
Background: Nausea and vomiting are common complications 
of anesthesia and surgery. Patients undergoing tympanoplasty are 
exposed to a higher risk of postoperative nausea vomiting (PONV). 
These complications may alter the results of reconstruction and 
anatomical alignments. Numerous antiemetics have been studied 
to prevent and treat PONV in patients undergoing tympanoplasty. 
The aim of this study was to compare the effect of intravenous 
ondansetron and dexamethasone on post-tympanoplasty PONV.
Methods: In a double-blind randomized controlled clinical trial, 
219 patients were divided into three groups including one receiv-
ing ondansetron, one receiving dexamethazone, and one receiv-
ing distilled water. All patients were subjected to tympanoplasty 
type I. The patients in the first group received ondansetron (4 mg 
IV), second group received oexamethasone (8 mg IV), and third 
group received distilled water prior to induction of anesthesia. 
Using Bellivelle’s scoring system, the incidence of PONV and its 
severity during the 24-hour period after surgery were measured 
and compared.
Results: There was no significant difference among PONV in the 
three groups in the first two hours after the surgery. However, in 
2-8, 8-16 and 16-24 hours after the surgery the PONV in ondan-
setron and dexamethasone groups were significantly lower than 
that in the control group. 
Conclusion: Ondansetron and dexamethasone were more effective 
than placebo in controlling PONV after tympanoplasty surgeries. 
Moreover, dexamethasone was more effective than ondansetron 
in preventing PONV.
Trial Registration Number: IRCT201106154005N4
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common complaint reported.2 It results in patient 
dissatisfaction, delayed discharge from hospital, 
unexpected hospitalization, and administration of 
various treatment modalities. 

Different methods and medications have been 
used to treat PONV.2 For example, the use of 
dropridol at 10-20 µg/kg reduces its incidence to 
60%.  Ondansetron is a serotonin 5-HT3 receptor 
antagonist used mainly as an antiemetic following 
chemotherapy. Its effects are thought to be on 
both peripheral and central nerves. Ondanestron 
reduces the activity of the vagus nerve, which 
deactivates the vomiting center in the medulla 
oblongata, and blocks serotonin receptors in 
the chemoreceptor trigger zone. However, it is 
expensive and has some dangerous side effects 
such as headaches and high blood pressure that 
can lead to serious complications, especially 
in susceptible and hypertensive patients.1 
Dexamethasone, which is used frequently in 
the patients undergoing ear, throat and nose 
surgical operations, is cheap and has no serious 
side effects. If dexamethasone is given, orally or 
parenterally, over a period of more than a few days, 
side-effects common to systemic glucocorticoids 
may occur.4 General anesthesia with inhaled 
anesthetics can give rise to post-operative nausea 
and vomiting, the rate of which has been reported 
to be 20-30%.3 It seems that PONV has multiple 
causes and is influenced by a number of factors 
including anesthetics, surgery and individual risk 
factors like smoking, anxiety and age. After the 
age of 50 years, the incidence of PONV decreases 
to about 13% in every 10 years.5

The emergence of 5-HT3 receptor antagonists 
in the 1990s revolutionized the antiemetic therapy. 
Their effect to prevent PONV is significant. 
Ondansetron is the first medicine introduced in 
this group. Ondansetron is one of the derivatives 
of Carbazolin, which is structurally the same 
as serotonin, but does not have any significant 
effects on the activity of dopaminergic, histamine, 
adrenergic, and cholinergic receptors. The 
most important side effect of this medicine is 
hypersensitivity reactions. Other side effects 
include headaches, lightheadedness, dizziness, 
obstruction of the intravenous line, temporary 
increase in liver transaminase levels, feeling of 
heat in the epigastrium, and constipation. Cardiac 
disrhythmias have been reported during the 
injection of this drug. The clinical dose of the drug 
(4-8 mg) usually does not have any side effects.1

The antiemetic effects of glucocorticoids 
(dexamethasone and methylprednisolone) are 
known; however, their mechanism is not fully 
understood. Although dexamethasone has been 
traditionally useful in preventing and treating 
nausea in the patients undergoing chemotherapy, 

it is widely used in preventing PONV. It has been 
shown that given inravenously one dose (8-10 mg) 
of this drug is effective in preventing PONV. It has 
been recommended that the use dexamethasone 
as a prophylactic agent against PONV should be 
combined with other drugs.6 Postoperative nausea 
and vomiting, however, remain a significant 
problem and the issue of the best prevention or 
treatment method is still under consideration. This 
problem prompted us to compare the efficacy of 
dexamethasone and ondansetron in the prevention 
of post-tympanoplasty nausea and vomiting.

 Patients and Methods                                                                        

The study is a double-blind randomized controlled 
clinical trial performed at Imam Reza Hospital, 
Tabriz, Iran over a period of one year. Two hundred 
and nineteen patients with physical conditions of 
ASA (American Society of anesthesiologists) I or II 
undergoing tympanoplasty type I were divided into 
three groups of 73 patients to receive ondansetron, 
dexamethasone, or distilled water before the 
operation (figure 1). There were no simultaneous 
ossiculoplasties and mastoid surgeries. Simple 
randomized sampling procedure was carried out 
on the basis of study criteria using the “Random 
Allocation Software” program (practical solution 
for randomization in clinical trial with different 
types of formatted output platform windows, 
version: 1.0, filesize: 6.33 MB). The patients, those 
administering the drug, and those registering the 
signs and symptoms of the patients were unaware 
of the medicine used in each group. Patients with 
digestive problems, a history of treatment with 
antiemetics and nausea in the preceding 24 hours, 
or obesity (BMI>40) were excluded from the study. 
A written consent was obtained from all the patients. 
The study was approved by the Ethics Committee, 
Tabriz University of Medical Sciences.

Before the induction of anesthesia, 4 mg 
of ondansetron, 8 mg of dexamethasone or 
distilled water were administered intravenously to 
respective groups. The volume of the administered 
drug was 3 ml in all the three groups. In each 
group, premedication was given using midazolam 
at 0.15 mg/kg and fentanyl at 1-2 µg/kg. Induction 
was carried out with propofol (1-2.5 mg/kg) and 
atracurium (0.5 mg/kg). Anesthesia maintenance 
for both groups was performed using Total 
Intravenous Anesthesia method and through 
propofol (10-20 µg/kg/min) and remifentanyl 
(0.5 µg/kg/min). Administration of anesthetics for 
maintenance continued until the last stitch of the 
operation. Extubation was performed after creating 
inhaling power of 20 cm of water, and all the 
patients were dismissed from PACU provided that 
they had acquired at least a score of 9. During the 



Figure 1: The Flowchart of the design and the protocol of the study.                                                                                                                                                                             
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anesthetic maintenance, no inhalation anesthetic 
drugs and N2O were used, and ventilation was 
carried out with 100% oxygen.

Using a questionnaire, all instances of nausea 
and vomiting were recorded carefully every few 
hours for 24 hours until the patient was discharged 
to the ward. The intensity of vomiting was 
evaluated through the Bellville scoring scale (lack 
of nausea and vomiting=0, nausea=1, nausea with 
belching=2, and vomiting=3).

Data were collected on the type of the surgical 
operation, age, NPO duration, ASA, induction and 
duration of anesthesia, duration of the operation, 
blood pressure before and after the operation, 
respiratory rats before the operation, saturation 
of peripheral oxygen (SPO2) before the operation, 
body temperature before the operation, duration 
of recovery, blood pressure five minutes after 
induction and after extubation, SPO2 five minutes 
after extubation, SPO2 at discharge from recovery, 
presence and the intensity of nausea or vomiting 
at 0-2, 2-8, 16-24 hours after the operation. 
Data, presented as Mean±SD or frequency and 
percentage, were analyzed using SPSS (Version 
15, Chicago, IL, USA) statistical program. The 
quantitative variables were compared using 

paired t test or one-way ANOVA followed by Tukey 
test for pairwise comparisons. The comparison 
of qualitative variables was performed using 
contingency tables, chi-square, or Fisher's exact 
test. A p value of ≤0.05 was considere statistically 
significant.

 Results                                                                      

There was no significant difference between the 
three groups in terms of demographic data or 
physical condition of ASA (table 1). 

Moreover, there were no statistically significant 
differences between the three groups in terms 
of systolic and diastolic pressure, duration of 
operation, duration of recovery, SPO2 before 
induction or SPO2 at emergence from recovery 
(%) (table 2).The average systolic or diastolic 
blood pressure measured before the induction in 
the three groups were not significantly different. 

There was no significant difference among 
PONV in the three groups in the first two hours 
after the surgery. However, in 2-8, 8-16 and 16-24 
hours after the surgery the PONV in O group and 
D groups were significantly lower than that in the 
control group. Moreover, PONV at 8-16 and 16-24 



Table 1: Demographic data and physical condition (ASA score) of groups receiving ondanesteron (group O), dexamethasone 
(group D) or distilled water (group DW)
Characteristics Group O Group D Group DW P value
Male
Female

19
54

24
49

18
55

0.494

Age (years) 44±15 46±12 50±9 0.398
ASA I (61)

II (12)
I (64)
II (9)

I (63)
II (10)

0.796

Table 2: Blood pressure (mmHg),saturation of peripheral oxygen (SPO2), duration of operation, duration of recovery of groups 
receiving ondanesteron (group O), dexamethasone (group D) or distilled water (group DW)

Group DWGroup DGroup O
118.2±12.9118±15.4120±18.5Systolic blood pressure before induction 
74.8±9.873.5±10.976/3±12Diastolic blood pressure before induction 
124.1±12.3124.4±13.7123.2±11.3Systolic blood pressure at emergence from recovery
78.6±1078.9±12.177.9±12.5Diastolic blood pressure at emergence from recovery
97.7±1.696.3±2.297.4±2.6SPO2 before induction (%)
98.6±0.998.5±1.198.5±1.2SPO2 at emergence from recovery (%)
124±30121±27119±27Duration of operation (min)
38.4±1238.2±1136.6±11Duration of recovery (min)

Table 3: The number and percentage of nausea and vomiting at various postoperative intervals in groups receiving ondanesteron 
(group O), dexamethasone (group D) or distilled water (group DW)

16-24 hours after 
operation

8-16 hours after 
operation

2-8 hours after operation0-2 hours after 
operation

Group

(9.5%) 7(53.4%) 39(49.3%) 36(17.8%) 13O
(2.7%) 2(21.9% )16(54.7% )40(23/28%) 17D
(27.3) 20(100%) 73(75.3%) 55(21/9%) 16DW
P<0.001P<0.001P=0.003P=0.193
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hours after the surgery was significantly lower in 
D group compared to that of O group (Table 3).

Table 4 shows the intensity of nausea and 
vomiting according to Bellville scoring scale. During 
0-2 hours after the operation there were only few 
cases of nausea, which were not significantly 
different among the three groups. During 2-8 and 
8-16 hours post operation, there were cases of 
nausea and nausea with belching, but no vomiting. 
The incidence of nausea and nausea with belching 
in O or D group was significantly higher than 
those in the control groups. During 16-24 hours 
nausea, but nausea with belching or vomiting, 
occurred in all groups. The incidence of nausea 
was significantly lower in O and D groups than 
that in the control group. 

 Discussion                                                                   

In the present study, the effects of administration 
of ondansetron (4 mg IV) and dexamethasone 
(8 mg IV) before anesthetic induction on 
postoperative nausea and vomiting was evaluated 
in tympanoplasty type I surgical operations. The 
incidence rate of postoperative nausea and vomiting 
after tympanoplasty surgical operations has been 
reported to be significant.7 The high incidence of 
nausea and vomiting after tympanoplasty might be 

attributed to the complex innervation of this area 
by the cranial nerves V, VII, VIII and X, and cervical 
nerves II and III.8,9 Moreover, proximity of cranial 
surgical field to the semilunar ducts and vestibular 
system, and heat and vibration transmission at 
excision of the surgical field through stimulation 
of the ampulla can lead to postoperative nausea, 
dizziness, and vomiting. Therefore, post-operative 
nausea and vomiting are more common and these 
patients in these patients.10

In the present study, the incidence rates 
of PONV in the placebo, dexamethasone and 
ondansetron groups were 100%, 54.8% and 
49.3%, respectively. The incidence rate and 
intensity of PONV in the dexamethasone and 
ondansetron groups were significantly lower than 
that in the control group. In the final stages of the 
study, incidence rate and intensity of PONV in the 
dexamethasone group was less than that in the 
ondansetron group.

Previous studies have shown that compared 
to distilled water, intravenous dexamethasone 
significantly reduced the rate and intensity of 
the PONV.11-13 Limited studies have compared 
the effects of dexamethasone and ondansetron 
on PONV, and their findings are contradictory. 
Erhan et al. conducted a comparative study on 
ondansetron (4 mg IV), granisteron (3 mg IV) and 



Table 4: Intensity of nausea and vomiting according to Bellville scoring scale (lack of nausea and vomiting=0, nausea=1, 
nausea with belching=2, and vomiting=3) at various postoperative intervals in groups receiving ondanesteron (group O), 
dexamethasone (group D) or distilled water (group DW)

P valueGroup DWGroup DGroup O
O vs D=0.314
D vs DW=0.02
O vs DW=0.164

57(%78/1)55(%76/72)60(%82/2)
0-2 hours after the operation
Lack of nausea and vomiting (0)

O vs DW=0.001
D vs DW=0.002
O vs D=0.016

16(%21/9)17(%23/28)13(%17/8)Nausea (1)

----Nausea with belching (2)
----Vomiting (3)
O vs D=0.388
D vs DW=0.005
O vs DW=0.0003

18(%24/7)33(%45/2)37(%50/7)2-8 hours After the operation
Lack of nausea and vomiting (0)

O vs D=0.878
D vs DW=0.92
O vs DW=0.976

53(%72/6)36(%49/3)30(%41/1)Nausea (1)

O vs D=0.358
D vs DW=0.131
O vs DW=0.328

2(%2/7)4(%5/5)4(%5/5)Nausea with belching (2)

----Vomiting (3)
O vs D=0.057
D vs DW=0.128
O vs DW=0.4995

-57(%78/1)34(%46/6)8-16 hours After the operation
Lack of nausea and vomiting (0)

O vs D=00001
D vs DW=0.00
O vs DW=0.00

38(%52/1)14(%19/2)35(%47/9)Nausea (1)

O vs D=0.134
D vs DW=0.00
O vs DW=0.000 

35(%47/9)2(%2/7)4(%5/5)Nausea with belching (2)

----Vomiting (3)
O vs D=0.758
D vs DW=0.23  
O vs DW=0.37

53(%72/6)71(%97/3)66(%90/4)16-24 hours After the operation
Lack of nausea and vomiting (0)

O vs D=0.085 
D vs DW=0.004 
O vs DW=0.005

20(%27/4)2(%217)7(%9/6)Nausea (1)

----Nausea with belching (2)
----Vomiting (3)
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dexamethasone (8 mg IV) effects given before 
induction of anesthesia to prevent postoperative 
PONV in laparoscopic cholecystectomy. They 
showed that compared to placebo all the three 
drugs in similar manner significantly reduced the 
incidence rate of PONV.14 Lopez-Olaondo et al. 
reported that dexamethasone was as effective 
as ondansetron in reducing nausea and vomiting 
induced by chemotherapy.15 Gupta also concluded 
that intravenous dexamethasone and ondansetron 
had a similar effect on PONV prevention.16 
Moreover, Munoz et al. showed that the effects 
of dexamethasone and ondansetron in preventing 
PONV were similar.17 However, in another study,18 
it was shown that ondansetron was better than 
dexamethasone. Another study showed that 
dexamethasone was a little more effective than 
ondansetron in preventing post-tonsillectomy 
PONV.19 Also, a study of 60 patients undergoing 
laparoscopic cholecystectomy showed that the 
incidence rate of PONV in the dexamethasone 
group was significantly lower (20% versus 

43.3%).20 The difference in the findings of the 
above studies might be related to wide range of 
differences in sample sizes, patients qualities, type 
of surgical operations and anesthetic techniques, 
the way that PONV was defined and studied, and 
most important of all the dosage of the antiemetic 
drugs and the timing of their administration.17,21

The present study showed that dexamethasone 
was more effective than ondansetron in preventing 
PONV; therefore, it may be more suitable to be 
administered in such a situation. In the studies 
in which no difference was reported between 
dexamethasone and ondansetron, the use of 
dexamethasone was preferred. This might be 
attributed to the lower cost of dexamethasone 
than that of ondansetron.14

The present study showed that neither 
dexamethasone nor ondansetron was associated 
with no significant side effects. The safety of 
these drugs has already been confirmed.14,22 
Although dexamethasone was more effective than 
ondansetron in reducing PONV, the incidence 
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PONV was still considerably high. Therefore, 
further studies using other common drugs would 
be helpful.

 Conclusion                                                                

Both ondansetron and dexamethasone were more 
effective than placebo in preventing PONV in post-
tympanoplasty operations. Dexamethasone was 
more effective, safer, and less expensive than 
ondansetron, therefore, it may be a better substitute 
for ondansetron. 

Conflict of Interest: None declared
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