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ABSTRACT

Background and aims

Postoperative nausea and vomiting (PONV) remains a significant problem in patients undergoing maxillofacial surgery. PONV is
dangerous because it can result in aspiration and patient suffocation especially in patients undergoing intermaxillary fixation (IMF) after
the surgery and the mouth is closed. The aim of the present study was to compare the prophylactic effects of intravenous ondansetron and
metoclopramide in controlling the PONV in maxillofacial surgery.

Materials and methods

A total of 175 patients with the age range of 18-50 years were randomly allocated into 5 groups. Groups one and two received
ondansetron 0.15 mg/kg intravenously in a double-blind manner 30 minutes before surgery or 30 minutes before recovery. Groups three
and four received metoclopramide 0.5 mg/kg intravenously in a double-blind manner 30 minutes before surgery or 30 minutes before
recovery. In Group 5 (control), metoclopramide was administered postoperatively according to the patient’s need. An independent
surgeon recorded the postoperative results.

Results

The incidence of nausea and vomiting was highest in the control group (C=33.01%) and lowest when ondansetron was given 30 minutes
before the end of anaesthesia (Oa=4.71%) (P=0.001). Regarding the absence of nausea and vomiting 24 hours after surgery, the peak
incidence for PONV was recorded 30 minutes after full consciousness for all the groups. The incidence of PONV was significantly lower
when ondansetron was given before recovery (2.38% for the group one in comparison to 7.61% of the group 2) (p=0.045).

Conclusion
It can be concluded that ondansetron is significantly more efficacious than metochlopramide in preventing PONV. The best
administration time is 30 minutes before recovery.

Keywords:

Introduction

One of the most common complications after surgical procedures is postoperative nausea and vomiting (PONV). Despite the recent
advances in anesthetic techniques and introduction of new antiemetic drugs, one-third of the patients undergoing surgery have nausea
and vomiting postoperatively which sometimes exert much more dissatisfaction than the postoperative pain. PONV is associated with
various problems, including pain in the surgical site, wound dehiscence, hematoma formation, esophageal ruptures, bilateral
pneumothorax and aspiration which can potentially be dangerous and result in increased patient discomfort and dissatisfaction and in
increased costs related to length of hospital stay. 1, 2 Thousands of studies about PONV have been published and majority of them
support prophylactic use of different agents. Several antiemetic regimens have been proposed including only one drug or a combination
of several drugs to prevent PONV.3

PONV is a significant problem for maxillofacial patients especially those with intermaxillary fixation and closed mouth. Most of the
studies believe that selective prophylaxis in patients who are judged to have PONA might be highly effective with satisfactory
results.4There are many factors that contribute to PONV by activation of the vomiting center. Vomiting results from activation and
release of some neurotransmitters, including dopamine, histamine, acetylcholine and serotonin. These neurotransmitters stimulate
chemical receptors, transmitting afferent impulses to vomiting center of the brain in the medulla. The potential capacities of 5-hydroxy
tryptamine (serotonin) receptor antagonists have been proved through different studies and ondansetrone was the first drug in this group
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to be commercially produced and successfully used to decrease the incidence of PONV.5 Metoclopramide is routinely used due to its
prokinetic and antiemetic effects. It stimulates the upper gastrointestinal tract without exerting any effects on gastric, biliary and
pancreatic secretions. It exerts stimulatory effects on the parasympathetic system and inhibits the dopamine receptors in the vomiting
center of chemoreceptor trigger zone (CTZ). In addition, it might inhibit serotonin receptors t00.6 The effects of metoclopramide and
ondansetron have been compared in management of PONV. Taherietal ~ showed that ondansetron was at least twice more effective
than metoclopramide in decreasing PONV incidence.7 There was no control group in that study to attribute the results of the study to
each of the drugs used and the drugs had only been administered before the end of general anesthesia. Therefore, the preferred time of the
drug administration was not evaluated. Although the advantages of ondansetrone in prevention of PONV have been proved in previous
studies, this study was designed to compare the prophylactic effects of intravenous ondansetron and metoclopramide after maxillofacial
surgery and evaluate the appropriate timing of use for these drugs.

Materials and Methods

A total of 175 patients, with the age range of 18-50 years, requiring orthognathic surgery or mandibular fracture repair under general
anesthesia were included in this double-blind case-control clinical trial. All the patients had been referred to the Department of Oral and
Maxillofacial Surgery, Tabriz University of Medical Sciences. The patients were randomly allocated into 5 therapeutic groups (n=35).
All the patients underwent a similar general anesthetic procedure using propofol (1.5-2.5 mg/kg) to induce anesthesia with 1.5-4.5
mg/kg an hour to maintain anesthesia. Intravenous acetaminophen (Apotel) was used to control Postoperative pain. If the pain did not
respond to this treatment, the patient was received an appropriate opiod analgesic (meperidine ,1 mg/kg) and excluded from the study.
Patients were followed for 24 hours after surgery. All the patients with systemic diseases aggravating nausea and vomiting, brain trauma
and clinical conditions indicating presence of factors for being placed in a high risk group, were excluded from the study. Duration of
surgery more than 3 hours and the use of nausea and vomiting-inducing drugs such as opioid analgesics resulted in the exclusion of
patients from the study. A consent form was signed and the patients were randomly allocated into 5 therapeutic groups (n=35) of Ob, Oa,
Ma, Mb and C as follows:

Ob: A single dose of 0.15 mg/kg of ondansetron 30 minutes before surgery;

Oa: A single dose of 0.15 mg/kg of ondansetron 30 minutes before the end of the surgical procedure;

Mb: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before surgery;

Ma: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before the end of the surgical procedure;

C (control): No prophylaxis; metoclopramide was administered in a routine manner of PRN and before the end of the surgery.

In the postoperative follow-up, the signs and symptoms of PONV were recorded in special forms by a postgraduate student of oral and
maxillofacial surgery, who was not aware of the type of therapy and the distribution of the patients in groups under study at the following
six intervals:

1. At entry into the ward (full consciousness) (I)

2. 30 minutes after full consciousness (11)

3. One hour after full consciousness (l11)

4. 30 minutes after expiry of the NPO period (almost 6 hours after regaining full consciousness) (1V)
5. Eight hours after regaining full consciousness (V)

6. Twenty-four hours postoperatively (V1)

Data was analyzed for descriptive statistics (frequency/percentage and means + SD), mean differences in independent groups,
chi-squared test, Fisher’s exact test, ANOVA and non-parametric Mann-Whitney U test using SPSS 16. Statistical significance was
defined at P<0.05.

Results

A total of 150 patients with an age range of 18-50 years were randomly included in the study. Demographic data were similar in all the
groups (Table 1). Statistical analysis did not reveal any significant differences in gender and the means of age between the groups
(P=0.26, P=0.81 respectvely).

The incidence of nausea and vomiting was highest in control group (C=33.01%) and lowest when ondansetron was given 30 minutes
before the end of anaesthesia (Oa=4.71%). This difference was statistically significant (P=0.001). Regarding the absence of PONV 24
hours after surgery, the incidence of PONV was the heighest 30 minutes after full consciousness (39.62%) and the lowest 8 hours after
full consciousness (4.71%) (p < 0.001).

The incidence of PONV in metoclopramide group (47.1) and ondansetrone group (19.81) was statistically significant (p=0.008).
Comparing PONV in groups one and two showed that this proportion was 4.71% when ondansetron was given before recovery (Oa) and
15.09% when ondansetron was given 30 minutes before surgery (Ob). This difference was statistically significant (P=0.045).

Discussion
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Emesis is one of the most common complications which followed general anaesthesia and maxillofacial surgery and sometimes is more
distressing than postoperative pain. 1There are some well-established risk factors that are involved in an increased incidence of PONV
such as age, gender, the reason for surgery, non- smoking status, use of volatile anesthesia and opioids.2, 4 In the present study all the
groups were matched for the confounding variables such as age range, gender, reason for surgery, smoking and anesthesia protocol and
differences were not statistically significant(P=0.81; P=0.26; P=0.72, P=0.27, respectively).

Different studies have evaluated the effect of various drugs on decreasing the rate of post-operative emesis.8 Ondansetrone has an
established role in decreasing PONV. However, despite the use of different doses, the optimal time for reducing nausea and vomiting
when it is used as a prophylactic agent has not been clearly defined. Diemunsch et al9 (1997) reported that ondansetron is more effective
(42% vs 60%)and better tolerated than metoclopramide ( P<0.001). The study of Launios in 1998 supported the efficacy of ondansetrone
and showed that it is more cost effective than metoclopramide. Krubbuaban10 (2008) compared the prophylactic effects of the same
doses (4 mg) of ondansetron and metoclopramide and received better results with the former. Sandha et al administered 4 mg
ondansetron at the end of general anesthesia and compared the results with 10 mg of metoclopramide in laparoscopic
cholecystectomyl1. They found that administration of ondansetron at the end of general anesthesia is much more effective than that of
metoclopramide (20% vs 45%; P=0.05). The results of the present study are consistent with the above researches and confirmed the
superior properties of ondanseron against metoclopramide in controlling PONV. Taheri et al8 (2010) tried to extend the results of the
previous studies to maxillofasial area by administration of ondansetron and metoclopramide to two groups of patients undergoing
maxillofacial surgery 30 minutes before the end of general anesthesia. They reported that ondansetron is almost twice more effective
than metoclopramide in decreasing the incidence of PONV. The study did not have a control group to be able to attribute the results to
the drugs administered. Also, the drugs were administered before the end of general anesthesia and their prophylactic effects before the
initiation of the surgical procedure were not evaluated. In the present study, the effects the administration of the two drugs before the
induction of general anesthesia and 30 minutes before the end of procedure were compared with a control group. The best results were
achieved when ondansetrone was given 30 minutes before the end of anesthesia. This is consistent with the results of Taheri’s study (p<
0.001). On the other hand, There was no significant difference between the effects of these drugs when they were given before the
surgery (p= 0.36). We also could not get better results by adminsteration of ondansetron before the induction of general anesthesia and
this drug has significantly better effects when administered before the end of surgery (p=0.045). Early and rapid metabilization of the
drug could be a probable reason for this result. Moreover, the highest incidence rate of nausea and vomiting which observed after full
consciousness might be attributed to the fact that during this interval the effect of anesthetic agents have not worn away and the patient’s
reflexes are restored to normal. In the subsequent intervals (1-, 6- and 8-hour intervals after full consciousness) no significant differences
were observed between the groups. This might be attributed to a decrease or at least plateau in the activity of mechanisms responsible for
nausea and vomiting.

The results of the present study showed that the administration of a single dose of ondansetron (0.15 mg/kg) 30 minutes before the end of
the surgical procedure has the best significant clinical effects. It can be concluded that ondansetrone is more effective than
metoclopramide in prevention of PONV.

Table 1:
Oa* Ob * Ma * Mb * Cc* p*
Age 27.68+10.10 27.60+7.98 26.85+9.54 27.74+9.83 29.51+8.94 0.81
Gender (M/F) 27/8 27/8 33/2 27/8 29/6 0.26
Table 2:
Time Group Oa* Ob * Ma * Mb * C* Total
At entry into the ward 0 2 3 7 6 18
Half an hour after full consciousness 1 6 7 10 18 42
One hour after full consciousness 1 3 7 3 6 20
Half an hour after expiry of the NPO period 1 5 9 1 5 21
Eight hours after regaining full consciousness 2 0 3 0 0 5
Twenty-four hours postoperatively. 0 0 0 0 0 0
Total 5 16 29 21 35 106
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Legends:
Table 1: Demographic data of age and gender in different groups.

(Oa: A single dose of 0.15 mg/kg of ondansetron 30 minutes before the end of anesthesia; Ob: A single dose of 0.15 mg/kg of
ondansetron 30 minutes before surgery; Ma: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before the end of the surgical
procedure; Mb: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before surgery; C: control group; p: p value)

Table 2: postoperative nausea and vomiting at the six intervals.

(Oa: A single dose of 0.15 mg/kg of ondansetron 30 minutes before the end of anesthesia; Ob: A single dose of 0.15 mg/kg of
ondansetron 30 minutes before surgery; Ma: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before the end of the surgical
procedure; Mb: A single dose of 0.5 mg/kg of metoclopramide 30 minutes before surgery; C: control group; p: p value)
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