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Abstract: Post operative nausea and vomiting (PONV) is a common problem. Unresolved PONV can result in 

prolonged hospital stay and unanticipated hospital admission resulting in patient distress and increased 
medical costs. The goals of PONV prophylaxis are an improvement in the quality of life of the patients, as well 

as a decrease in the hospital costs. Our study was aimed to evaluate the efficacy of prophylactic single dose 

Metoclopramide; single dose Ondansetron and a combination of Ondansetron plus Dexamethasone at the end 

of surgery, in reducing the incidence of PONV and to identify the antiemetic medication amongst these best 

suited for reducing post operative emesis.300 adult, ASA I and II patients posted for various elective General; 

Obstetric and Gynaecological; Ophthalmic; Orthopaedic and Otorhinolaryngological surgeries were divided 

into 3 equal groups (I,II and III) and anaesthetized using various general and regional anaesthesia techniques. 

Group I patients received Metoclopramide in the dosage of 10mg IV; Group II patients received Ondansetron in 

the dosage of  4mg IV; and patients in Group III received a combination of Ondansetron 4mg IV plus 

Dexamethasone 8mg IV  just before completion of the surgical procedure. The patients were then monitored for 

PONV for the first 24 hours postoperatively. Highest incidence of PONV (49.37%) was observed in Group I. 

The incidence was 32.91% in Group II, while it was only 17.72% in Group III. Thus, the combination of 
Ondansetron with Dexamethasone was found to provide very good prophylaxis against PONV. This 

combination was found to be superior to either metoclopramide or ondansetron used alone. 
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I. Introduction 

PONV constitutes a most common anaesthesia related undesirable event .Its incidence in the available 

literature is reported to vary between 20-80% [1]   PONV  has significant adverse effects. It can cause profound 

distress to the patients. Oral administration of drugs, fluids and nutrients can be delayed and can lead to 

dehydration and alkalaemia. It may at times lead to serious complications like Mallory Weiss syndrome and 
esophageal rupture.[2]  It is an important cause of delayed discharge from day care surgery units, resulting in 

unscheduled overnight stay. It may be associated with poor surgical outcome. Vomiting can disrupt neck, 

abdominal and eye sutures. PONV is often severe on movement and may delay post operative mobilization [3] 

The etiology of PONV is multifactorial[2]  with increased incidence in paediatric patients, adult females, obese 

and in patients with a history of motion sickness. The surgery related factors are after strabismus surgery, 

orchidopexy, middle ear surgery, intra abdominal and orthopaedic surgeries. Intravenous anaesthetic agents are 

associated with differing degrees of emesis. Newer agents like propofol are less emitogenic. Perioperative use of 

opoids is associated with an increased incidence of PONV. It is generally accepted that nitrous oxide is 

responsible for a significant degree of emesis. Inhalational agents like halothane and isoflurane also cause 

PONV, though to a lesser extent. Regional anaesthesia is associated with PONV when episodes of hypotension 

occur. Metoclopramide is a Dopamine (D2) receptor antagonist. It has antiemetic properties and is widely used 

for the prevention and treatment of PONV. Its side effects include extrapyramidal reactions, abdominal 
cramping, sedation, dizziness and cardiac dysrhythmias .[4,5,6]  Metoclopramide is considered a weak antiemetic 

and at a dose of 10mg is not effective in reducing the incidence of nausea and vomiting.
[7]

 The 5-HT3 receptor 

antagonists have a favourable side effect profile, and while generally considered equally safe, all except 

palonosetron affect the QTc interval. In June 2012, the U.S. FDA recommended the dose of ondansetron for 

chemotherapy-induced nausea and vomiting should not exceed 16mg in a single dose because of risks of QT 

prolongation.[8] Ondansetron is as effective as other 5-HT3s.[9]  It is also as effective as dexamethasone[10] 
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with no difference in effect on the QTc interval.[11,12]  The corticosteroid dexamethasone effectively 

prevents nausea and vomiting in postoperative patients.[13,14] For  PONV prophylaxis, the efficacy of 

dexamethasone 4 mg IV is similar to ondansetron 4 mg IV and droperidol 1.25 mg IV.[10] More recent studies 
increasingly use the higher dose of dexamethasone 8 mg IV rather than the minimum effective dose of 4 to 5 

mg.[15-19] Preoperative dexamethasone 8 mg enhances the post discharge quality of recovery in addition to 

reducing nausea, pain, and fatigue.[20] Dexamethasone also has dose-dependent effects on quality of recovery. At 

24 hours, patients receiving dexamethasone 0.1 vs 0.05 mg/kg required less opioid and reported less nausea, 

sore throat, muscle pain, and difficulty falling asleep.[21] In most studies, a single dose of perioperative 

dexamethasone does not appear to increase the risk of wound infection.[13,22]  

 

II. Aims Of The Study 
The present study was undertaken with the aim to evaluate the efficacy of various antiemetics viz 

Metoclopramide (single dose), Ondansetron (single dose) and a combination of Ondansetron plus 

Dexamethasone (single dose) administered prophylactically, intravenously, at the end of surgery, in reducing the 

incidence of PONV and to identify the antiemetic medication amongst these best suited for reducing post 

operative emesis. 

 

III. Material And Methods 
300 patients of either sex, ASA Physical status I and II, aged between 18 to 60 years, posted for various 

elective General; Obstetric and Gynaecological; Ophthalmic; Orthopaedic and Otorhinolaryngological surgeries 

were divided into 3 equal groups(I,II and III). Patients with a history of motion sickness were not included in the 
study. Premedication with both sedatives and anticholinergics was omitted in all the patients with the aim of 

excluding their remote interference in studying PONV. The patients were anaesthetized using different 

anaesthetic techniques viz Regional anaesthesia (Spinal); General anaesthesia with Sodium thiopentone (STP) 

plus Nitrous oxide (N2O) and Oxygen (O2) with an opioid; General anaesthesia with STP, N20:O2 combination 

without opioids; Inhalational induction. All patients receiving general anaesthesia  were intubated using 

Suxamethonium. Atracurium besylate was used for long term skeletal muscle paralysis. Intraoperative 

monitoring included monitoring of  heart rate, blood pressure, oxygen saturation, ECG and temperature. 

Group I patients received Metoclopramide in the dosage of 10mg IV; Group II patients received 

Ondansetron in the dosage of  4mg IV; and patients in Group III received a combination of Ondansetron 4mg IV 

plus Dexamethasone 8mg IV at the completion of the surgical procedure. Muscle paralysis in case of general 

anaesthesia was reversed at the end of surgery with 0.05mg/kg of Neostigmine and 10mcg/kg of Glycopyrollate. 
The patients were then monitored for PONV for the first 24 hours postoperatively. For this, the patients 

were visited at intervals of 6 hours for this period. PONV was graded according to the method described by Gan 

et al[2] as under: 

Grade 0 – No nausea 

Grade 1 – Mild nausea 

Grade 2 – Moderate to Severe nausea  

Grade 3 – Occassional Vomiting (< 2 episodes/hour) 

Grade 4 – Recurrent Vomiting (> 2 episodes/hour) 

The data was analysed statistically. The tests used were Chi-square test, t-test and Mann-Whitney U-test. 

 

IV. Results 

Mean age, height, weight, sex ratio and ASA Class of three groups were statistically comparable. 

Regarding the surgical procedures conducted, the three study groups were comparable. With regard to the 

comparison of types of anaesthesia received, there was no statistically significant difference observed in the 

three groups (Table 1). 

 
Study Group Subarachnoid block STP induction  

N2O:O2:Hal 

STP induction 

N2O:O2:Opoid 

Inhalational 

Induction 

I 28 40 27 5 

II 20 32 40 8 

III 21 42 28 9 

P-Value 0.342 0.305 0.090 0.529 

Remarks Not significant Not significant Not significant Not significant 

Table 1: Comparison of types of Anaesthesia in Groups I, II and III 

 

Highest incidence of PONV (49.37%) was observed in Group I. The incidence was 32.91% in Group 

II, while it was only 17.72% in Group III. The different study groups differed significantly in this regard (Table 
2 and Figure 1). 
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Study 

Group 

No. of Cases PONV       (%age) Intergroup P-value 

comparison 

Remarks 

I 100 39                  49.37 I &II= 0.049 Significant 

II 100 26                  32.91 II &III= 0.034 Significant 

III 100 14                  17.72 I & III= 0.000 Highly Significant 

Table 2: Incidence of  Nausea and Vomiting in the three groups. 

 

 
Figure 1: Incidence of PONV in the three groups. 

 

Statistically non-significant difference(p=0.753) was observed in the distribution of mild nausea(Grade 

1) in the three groups; while as a significant difference (i.e p= 0.012, 0.011 and 0.045) was observed in 

moderate to severe nausea(Grade 2), occasional vomiting(Grade 3) and recurrent vomiting(Grade 4) 

respectively. In Group I, 63.16%, 66.67% and 66.67% had Grade 2, 3 and 4 PONV respectively, followed by 

26.32%, 26.67% and 33.33% in Group II, while as only 10.52%,6.66% and 0.00% was the score recorded in 

Group III.(Table 3 and Figure 2.) 
 

Study Group Grade 1   %age Grade 2   %age Grade 3   %age Grade 4   %age 

I 11             30.55 12              63.16 10            66.67 06             66.67 

II 14             38.89 05              26.32 04            26.67 03             33.33 

III 11             30.55 02              10.52 01            6.66 0                 0.00 

p-value 0.753 0.012 0.011 0.045 

Remarks Not significant Significant Significant Significant 

Table 3: Distribution of different grades of PONV in groups I, II and III 

 

 
Figure 2: Grades of PONV in the three groups. 
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V. Discussion 

Inspite of the advances in anaesthesia and surgery over the last few decades, PONV still occurs with 

significant frequency and is often regarded as the worst part of patients' 'surgical experience' [23]. 

In our study, the technique of anaesthesia chosen, whether general or regional was seen to have little or 

insignificant effect on PONV. With the use of metoclopramide, the incidence of PONV was 49.37%. It was 

32.91% with the use of ondansetron and just 17.72% with the use of ondansetron plus dexamethasone 

combination. Out of the 100 patients who received the combination (Group III), 14 had PONV. Of these, none 

had grade 4 PONV and only 1 had grade 3 PONV. When this is compared to patients in group II who received 

ondansetron alone, 3 out of 100 patients had grade 4 PONV and 4 had grade 3 PONV. In the metoclopramide 

group, 6 had grade 4 PONV, while 10 had grade 3 PONV. The response rate(patients who had neither nausea 

nor vomiting) in the ondansetron plus dexamethasone group was 86% as compared to 74% in the ondansetron 

alone group and just 61% for metoclopramide group. Paxton et al[24] compared ondansetron, droperidol, 
metoclopramide and placebo in the prevention of nausea and vomiting after day case laparoscopic 

gynaecological procedures. The nausea score in the ondansetron group was 25% as compared to 59% in the 

metoclopramide group. Overall, the incidence of vomiting was 18% in the ondansetron group and 41% in the 

metoclopramide group. Mckenzie et al[25] compared ondansetron alone with ondansetron and dexamethasone 

combination in the prevention of PONV. Emesis occurred in 34% patients in the ondansetron alone group as 

compared to 15% in the group receiving the combination of ondansetron with dexamethasone. 

In our study, the combination of ondansetron plus dexamethasone has proved to be quite beneficial and 

has greatly reduced the incidence of PONV. 

 

VI. Conclusions 
The combination of Ondansetron  plus Dexamethasone  given intravenously just before the end of 

surgery provides very good prophylaxis against PONV. This combination is certainly superior to either 

metoclopramide or ondansetron used alone. 
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