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Abstract 
Introduction: Ondansetron is widely used perioperative antiemetic. In this study, we have assessed the anti-emetic efficacy of 

orally disintegrating film (ODF) in middle ear surgeries, associated with higher incidence of PONV. 

Materials and Methods: We studied two doses of ODF (4 and 8 mg) and compared it with IV ondansetron and placebo. All 120 

cases were done under general anesthesia with standard anesthesia technique. 

Results: Oral intake was significantly delayed in placebo group. (p= 0.001) During first 6hrs, the PONV score was significantly 

low (p<0.001) in ODF4 and ODF8 group as compared to placebo group, however there was no difference in the intravenous 

group. In 6-24hr interval, all the groups were comparable. Also, there were no side effects in any patient in any group which 

required treatment.  

Conclusion: We conclude that all patients undergoing surgeries of middle ear should receive prophylactic antiemetic. 

Ondansetron in the form of orally disintegrating film is an effective as well as safe choice for PONV prevention in middle ear 

surgery with 8 mg to be the desired dose as compared to placebo and IV ondansetron. 
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Introduction 
Postoperative nausea and vomiting is associated 

with patient discomfort, delayed discharge and 

additional health care cost.1 It also causes wound 

dehiscence, bleeding, pulmonary aspiration or 

esophageal rupture along with causing fluid and 

electrolyte imbalance.2 There is increased prevalence of 

postoperative nausea vomiting after middle ear 

surgeries.3 

The incidence of PONV following middle ear 

surgery ranges from 62% to 80% sans any antiemetic 

treatment.3 When compared to other surgeries incidence 

of PONV is higher in middle ear surgeries due to direct 

or indirect stimulation of vestibular afferent nerve 

fibres.4 Ondansetron is a 5 hydroxytryptamine-3 

antagonist. It is a novel drug which is the mainstay of 

prophylaxis for postoperative nausea and vomiting with 

a very few side effects. Ondansetron is usually 

administered intravenously to achieve rapid onset of 

action. 

Orally disintegrating ondansetron is also available 

as a tablet formulation and has proven prophylactic 

efficacy against chemotherapy induced nausea and 

vomiting. However, the newer orally disintegrating 

films (ODF) of ondansetron are now available and are 

found to be equally effective.1,2,5 ODF formulations 

have high bioavailability as it bypasses hepatic first 

pass metabolism, are convenient to use and do not 

require water for its administration.1 Oral soluble film 

of ondansetron has approval of the U.S. Food and Drug 

administration for prophylaxis of postoperative, 

chemotherapy induced and radiotherapy induced nausea 

and vomiting.1 Also as compared with oral 

disintegrating tablets, oral films have an advantage of 

greater dissolution because of large surface area, better 

durability, more patient compliance and no risk of 

choking.6-8 

Keeping this pharmacological profile in mind, we 

undertook a placebo controlled, randomized, double 

blind, comparative study at our institute using 

preoperative intravenous ondansetron, ODF 4 mg and 

ODF 8 mg in patients undergoing middle ear surgeries. 

The primary aim of the study was to compare two 

different doses of ondansetron ODF for their efficacy in 

preventing postoperative nausea vomiting and to 

compare it with intravenous route of administration. 

The secondary objectives were to measure the 

incidence and severity of nausea and vomiting in 

middle ear surgery, to assess the need of rescue 

antiemetic, to assess the time to oral intake 

postoperatively and to measure side effects of 

ondansetron if any. 

 

Materials and Methods  
After obtaining approval from the institutional 

ethical committee, we obtained informed written 

consent from 120 ASA I/II patients in the age group 18-

65 years undergoing middle ear surgery under general 

anesthesia, such as tympanoplasty, modified radical 

mastoidectomy. Our exclusion criteria for the study 
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were patients with previous history of postoperative 

nausea and vomiting, history of nausea & vomiting in 

last 24 hours, history of regular or temporary use of 

antiemetic drugs, history of motion sickness, allergy to 

ondansetron, ASA physical status ≥III, hepatic diseases, 

pregnancy and patient denial. 

Patients were kept nil per oral (NPO) overnight and 

received tab. ranitidine 150 mg at night and on the 

morning of surgery. They were randomly allocated to 

four groups: ODF4, ODF8, IV and placebo. Patients in 

ODF4 group received one ODF 4 mg film and one 

placebo film, ODF 8 group received two ODF 4 mg 

films, IV& placebo group patients received 2 placebo 

films half an hour before surgery. The investigator 

administering these drugs was excluded from further 

intra-operative and postoperative monitoring and 

statistics. 

In the operating room, intravenous access was 

secured and an infusion of lactated Ringer’s solution 

was started. Monitors were attached and standard 

anesthesia technique was used for induction of general 

anesthesia. Hemodynamic variables were measured on 

arrival to the OT and every 5 min thereafter till the end 

of surgery.  

Premedication comprised of midazolam 

0.02mg/kg, glycopyrolate 5mcg/kg and fentanyl 

2mcg/kg. Anesthesia was induced with intravenous 

propofol 2mg/kg and trachea intubated with adequate 

sized cuffed endotracheal tube, using vecuronium 

bromide 0.08 mg/kgas the muscle relaxant. All patients 

then received 2ml of study drug (ondansetron 4mg in 

for IV group and 2ml normal saline in other three 

groups) by the same investigator who administered oral 

preparations. Anesthesia was maintained by O2+N2O 

(50-50%) with isoflurane. 

Peri-auricular local anesthetic infiltration by 

surgeon was given using 2% xylocaine+adrenaline. 

Before placement of tympanic membrane graft nitrous 

oxide was switched off to avoid increase in vestibular 

pressure and stimulation. End-tidal CO2 was kept at 35-

40 mm of HG. Pulse rate, electrocardiogram, NIBP and 

oxygen saturation was monitored every 5 min 

throughout the procedure. At the end of procedure, 

reversal of the neuromuscular block was done with 

neostigmine 50mcg/kg and glycopyrolate 8mcg/kg. 

After complete reversal and extubation, patients were 

observed in the recovery room. Total surgical duration 

and recovery time (i.e. time from stopping of 

isofluraneto extubation) was noted.  

Postoperative analgesia was provided with 

Injdiclofenac sodium 75 mgs intramuscularly 8 hourly. 

Paracetamol1 gm intravenously was used as a rescue 

analgesic. Patients were observed postoperatively by an 

anesthetist who was unaware of which group the patient 

belonged to. All patients were observed in time 

intervals 0-6, 6-24hrs for PONV score as; 0= no nausea 

or vomiting, 1= nausea without vomiting, 2= vomiting 

with or without nausea, 3=more than 2 episodes of 

vomiting in 30 mins.1,2 Vomiting or nausea which was 

separated by more than 2 mins was taken and recorded 

as separate events. Metoclopramide 0.15mg/kg was the 

rescue antiemetic given to patients with PONV score of 

2 or more. Also patients were asked to rate their nausea 

(0- no nausea to 11-worstexperienced nausea) and 

satisfaction (0-no satisfaction to 11-complete 

satisfaction) on a 11 point scale. Complete response 

was defined as absence of nausea and vomiting during 

the entire observation period of 24hrs.5 Time for oral 

intake was also noted along with any side effects like 

headache, dizziness or rash. 

 

Statistical Analysis 

Data analysis was done by using SPSS version 

20:0. Qualitative data variables are expressed by using 

frequency and percentage and quantitative data 

variables are expressed by using mean and SD. For 

comparison of four groups with quantitative data 

variables like age, height, weight, duration of surgery 

and anesthesia, time to recovery and oral intake etc. we 

used ANOVA test and for others post hoc ANOVA 

Tukey’ test. For comparison of qualitative data 

variables we used chi-square test. 

 

Results 
Total 120 patients who were allocated to four 

different groups were studied. Demographic parameters 

as well as duration of surgery, duration of anesthesia, 

and time to recovery were comparable in all the four 

groups. (Table 1)Significantly higher ‘time to oral 

intake’ was observed in placebo group as compared to 

remaining three groups. (p= 0.001)During 0-6hrs 

incidence of postoperative nausea in ODF 4, ODF8, IV, 

Placebo groups was 27.4%, 16.6%, 59.4%, 62.7% 

respectively. Incidence of vomiting during 0-6hrs was 

6.6 %, 3.3%, 15% and 27.4%. (Table 2) During 0-6hrs, 

the severity of PONV as indicated by PONV score was 

significantly low (p<0.001) in ODF4 and ODF8 group 

as compared to placebo group. But there was no 

difference in IV group as compared to placebo group. 

In 6-24hr interval, all four groups showed no significant 

difference in PONV score. Also, there were no side 

effects, observed in any of the four groups in both the 

time intervals, that required treatment. There was no 

significant difference in PONV score of ODF 4 versus 

ODF 8 in both intervals (p0.247 and 0.999 respectively) 

‘Complete response’ was observed to be 66 %, 

80.2 %, 23.1% and 6.6% in ODF4, ODF8, IV and 

placebo group respectively. Patient satisfaction score 

was significantly higher in the all the three groups as 

compared to placebo. One female patient in placebo 

group had severe vomiting (PONV score 3) in first hour 

of surgery and also had intractable vomiting in 6-24hr 

interval in spite of giving rescue antiemetic. 
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Table 1: Demographic data and Anesthetic parameters. All values except sex, ASA (American society of 

anesthesiologists) are expressed as mean (SD). Sex and ASA are numbers. 

 ODF4 ODF8 IV Placebo P value 

Age years 38.6(11.8) 41.1(10.0) 40.4(8.9) 38.9(10.4) 0.753 

Sex; M:F 19:11 15:15 13:17 17:13 0.647 

BMI 22.38(3.74) 21.99(2.39) 21.59(2.49) 22.23(2.08) 0.705 

ASA; I:II 21:9 24:6 22:8 20:10 0.742 

Duration of surgery; min 121.5(8.1) 120.1(7.2) 122.0(6.6) 118.7(5.6) 0.260 

Duration of anesthesia; 

min 

134.6(7.4) 133.4(7.0) 134.8(6.0) 132.7((4.6) 0.528 

Time to recovery; min 10.0(2.0) 9.9(1.3) 9.7(1.2) 9.7(1.0) 0.835 

Time to oral intake; min 366.0(4.2) 365.2(3.8) 368.0(3.5) 389.0(9.8) <0.001* 

Patient satisfaction score 8(5-10) 9(7-11) p=0.157 

as compared to 

ODF4 

8(4-11)p=0.638, 

0.109 as compared to 

ODF4 and ODF8 

6(3-9) <0.001*(all groups 

as compared to 

placebo) 

 

Table 2: Incidence of PONV values expressed as numbers (%) except nausea score as mean (SD); p value of 

each treatment group as compared to placebo.(p< 0.05 as significant) 

Time interval ODF4 ODF8 IV Placebo 

0-6 hours 

 Nausea 8(26.6) 5(16.6) 18(60.6) 19(63.3) 

 Vomiting 2(6.6) 1(3.3) 5(16.6) 9(30.0) 

 PONV score 

0/1/2/3 (p as 

compared to placebo) 

20/8/2/0 

(p<0.001) 

24/5/1/0 

(p<0.001) 

7/18/5/0 

(p<0.001) 

2/19/8/1 

Nausea score 0.97(0-5) 0.30(0-2) p=0.032*, 

,0.001* as compared to ODF4 

&IV 

1.17(0-3) 4.20(1-7)p<0.001 as 

compared to all groups 

Rescue anti-emetic 2(6.6) 1(3.3) 5(16.6) 9(30) 

6-24hrs 

Nausea 5(16.6) 3(10) 3(10) 8(26.6) 

Vomiting 1(3.3) 0(0) 1(3.3) 2(6.6) 

PONV score 0/1/2/3 

(p as compared to 

placebo) 

24/5/1/0 

(p=0.005) 

 

27/3/1/0 

(p=0.005) 

 

26/3/1/0 

(p=0.024) 

 

20/8/1/1 

 

 Nausea score 

 

0.20(0-2) 

 

0(0)p=0.021*,0.021* as 

compared to ODF4&IV 

0.78(0-4) 1.22(0-4) 

 

Rescue anti-emetic 1(3.3) 0(0) 1(3.3) 2(6.6) 

 

Discussion 
Procedures on the middle ear are likely to cause 

postoperative nausea and vomiting and can undo the 

result of delicate middle ear reconstruction.9 The 

anesthetic management of middle ear surgery should 

include a plan to minimize PONV. The mechanism of 

PONV after ear operation is still obscure. Increased 

middle ear pressure caused by nitrous oxide has been 

postulated as one of the mechanisms. Other causes of 

PONV after middle ear surgery could be the physical 

stimulus caused by the otologist drilling and irrigating 

the bone adjacent to the inner ear. Whether to give 

prophylactic antiemetic routinely before surgery is still 

debatable, probably because of its multi-factorial 

etiology and also due to different risk of emetic 

sequelae like wound dehiscence or electrolyte and fluid 

disturbance or delayed discharge or overall dissatisfied 

perioperative experience in different patient population.  

 

Fujii et al stated that the incidence of vomiting after 

ENT surgeries is relatively high, justifying the use of 

pharmacological prophylaxis.10 A significant number 

(50-80%) of patients undergoing middle ear surgery 

experience PONV.10 

Numerous antiemetics, such as 5-HT3 antagonists, 

dopamine receptor antagonists, and antihistamine that 

have been used for the prevention of PONV after 

middle ear surgery each one is associated with their 

side effects and limitations and none fulfills the criteria 

of ideal antiemetic.. 

Ondansetron, a near ideal antiemetic, is a 5HT3 

antagonist that acts by two mechanisms, firstly by 

blocking the 5HT3 receptors in area postrema and 

nucleus tractussolitarius and secondly by blocking 

peripherally afferent vagal impulses originating from 

5HT3 receptors in the mucosa of gastrointestinal tract.5 

Orally disintegrating film of ondansetron 4 mg ODF 
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(Emefilm, manufactured by Delvin formulations PVT 

limited Chennai, India) is pink film with strawberry 

flavor, dissolves immediately when applied on tongue 

and doesn’t require water for dissolution. Placebo film 

was manufactured and supplied by Sinhgad Institute of 

Pharmacy Narhe, Pune. 

Our study showed that orally disintegrating film of 

8 mg ondansetron is effective in preventing PONV in 

middle ear surgeries. 

Our study showed incidence of nausea in middle 

ear surgeries of 63.3% with incidence of vomiting of 

30% in first 6 hrs. Y. Fujii10 et al showed 63% 

incidence of PONV in middle ear surgeries while 

Arslan M et al showed incidence of 65.7 % in middle 

ear surgery which is comparable to our study.6 

We also observed that 8 mg dose is better than that 

of 4 mg as ODF 8 group had lowest incidence of PONV 

in first 6 hrs post- operatively. Harihar v Hegde1 et al 

also showed significantly lower incidence of PONV in 

gynecological laparoscopic surgeries using ODF8 mg 

as compared to IV and placebo. Gan et al also showed 

that orally disintegrating tablet of 8 mg ondansetron is 

effective in prevention of PONV in ambulatory 

surgery.11 Our study showed least percentage of nausea 

and vomiting in ODF 8 groups as compared to ODF 4 

and IV in 0- 6hrs interval showing that 8 mg is the 

desirable dose of ondansetron ODF. IV group showed 

increased number of patients with nausea as compared 

to ODF 4 and ODF 8 groups but less percentage of 

vomiting.  

In 6-24hr interval however there was not much 

difference in nausea, vomiting and PONV score in 

ODF4, ODF8 and IV group. This indicates that first 

6hrs postoperative is a crucial period has to be taken 

care off. Also, our study showed no adverse side effects 

in all the three study groups. 

Ondansetron has oral bioavailability of 60% due to 

hepatic first pass metabolism and has half-life of 5hrs. 

Risk factors for PONV have been described by 

Apfel as female gender, history of motion sickness, 

non-smoking and use of perioperative opioids.2 The 

study says that if one or only one risk factor is present 

then the incidence of PONV is 10 to 21 % whereas it 

increases to 39 to 78% when two or more risk factors 

are present. So it is said that incidence of PONV is 

more patient specific than surgery specific. Also, use of 

volatile anesthetic agent is a risk factor for PONV. In 

our study, we have used fentanyl as analgesic and 

isoflurane for maintenance of anesthesia. Also we have 

not taken into account history of smoking which was a 

limitation in our study. More studies are needed to 

evaluate the treatment options for PONV using total 

intravenous anesthesia which will evaluate the real 

incidence of PONV. Also, nausea is a subjective feeling 

of an individual so we studied nausea score in all four 

groups which shows that patients receiving IV, ODF4 

and ODF 8 formulations of ondansetron show 

significantly reduced severity of nausea as compared to 

placebo. (p<0.001) and nausea score was found to be 

significantly lower in ODF8 group as compared to ODF 

4 in both intervals (p=0.032, p=0.021). There was 

significant difference in patient satisfaction score and 

PONV score in both the intervals, in other three groups 

as compared to placebo. But there was no significant 

difference in PONV score of ODF 4 vs ODF 8 group in 

both intervals.  
 

Conclusion 

We conclude that all patients undergoing surgeries 

of middle ear should receive prophylactic antiemetic. 

Orally disintegrating film of ondansetron can be 

considered as one of the safe and effective alternative 

for PONV prevention in middle ear surgery in both 

doses 4 and 8 mg with 8 mg to be the optimal desirable 

dose. Our study also proved that 8mg ODF to be more 

effective than IV ondansetron and placebo. 
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