
Preventing Nausea and Vomiting Using Ondansetron and 
Metoclopramide-Phenylephrine in Cesarean Section Using 
Spinal Anesthesia 

Introduction
Spinal anesthesia is considered a rapid, easy, and safe 
technique for cesarean section (C-section) surgery (1). 
Although this method may have complications along 
with intraoperative nausea and vomiting (IONV), these 
complications are observed in 66% of the patients (2,3).

Different factors can lead to IONV during spinal 
anesthesia including increased vagal activity, hypotension, 
and opioids administration. Moreover, other causes 
encompass surgical stimulation, visceral peritoneum 
traction with exteriorization of the uterus, intraoperative 
bleeding, using agents like antibiotics or uterotonics, and 
the patient’s motion at the end of the surgery (4, 5).

One of the most important factors responsible for nausea 
and vomiting is hypotension which can cause brainstem 
ischemia and activate vomiting centers in the medulla due 

to cerebral hypoperfusion (1). Additionally, hypotension 
leads to intestinal ischemia and resultant release of the 
emetogenic agents such as serotonin from gastrointestinal 
system. Therefore, any prevention including preloading, 
lateral positioning, and any prophylactic use of 
vasopressors such as phenylephrine infusion was found to 
significantly reduce the intraoperative hypotension (6,7).

In addition, emesis causes abrupt diaphragmatic 
contractions which may result in protruding the 
abdominal viscera, increasing the risk of visceral injuries, 
discomforting the patient, and making the surgery more 
difficult. Further, aspiration is an additional hazard if 
the patient’s stomach is full (8). Therefore, prevention of 
aspiration during surgeries under the spinal anesthesia 
including C-section seems more advisable. Based 
on previous studies, different antiemetic drugs like 
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metoclopramide and droperidol can reduce nausea 
and vomiting. However, each of these antiemetic drugs 
has some side effects such as restlessness, sedation, and 
extrapyramidal symptoms (8,9).

Recently, combination therapy with antiemetic 
agents such as serotonin receptor antagonists (5-HT3), 
antihistamines, corticosteroids, and metoclopramide 
was used to prevent IONV and postoperative nausea and 
vomiting (PONV) which has limited prophylactic effect 
when used alone (8-10). 

Metoclopramide, among others, is a prokinetic agent 
that increases the lower esophageal sphincter tone. 
Furthermore, it has an antidopaminergic action and is 
reported to be safe in parturients despite crossing the 
placental barrier (9).

Ondansetron is a selective 5- hydroxytryptamine3 
(5-HT3) receptor antagonist, as well as an effective 
antiemetic for prophylaxis and treatment of nausea and 
vomiting. However, its use can appropriately decrease the 
occurrence of nausea and vomiting, but not completely, 
during C-section when used alone (10). Accordingly, 
combinations of different antiemetic agents are useful 
for preventing or treating intra and PONV since these 
symptoms occur by different mechanisms (11,12).

Materials and Methods
The present randomized double-blind and placebo-
controlled clinical trial was approved by the Ethics 
Committee of Tabriz University of Medical Sciences 
and performed in Alzahra Obstetrics and Gynecology 
Educational Hospital of Tabriz. A number of 110 
parturients with ASA physical status of I and II whose 
age varied from 20-38 years and who underwent spinal 
anesthesia for the elective C-section were randomly 
allocated to one of the casa or control groups. Moreover, 
the sample size was calculated based on the study by Fujii 
(4). A power analysis was performed using PONV as the 
primary outcome. The results of this analysis indicated 
that a sample size of 48 patients/group was necessary. 
Therefore, 55 patients were recruited for each group in 
order to allow for the potential drop-outs. All patients 
provided informed written consents to participate in 
this study. Exclusion criteria were pregnant patients with 
ASA class III or higher, any gastrointestinal problems, 
antiemetic therapy in the last 24 hours, sensitivity to 
ondansetron or metoclopramide, patients on tricyclic 
antidepressants or monoamine oxidase inhibitor (MAOI) 
therapy, and any contraindication for performing 
spinal anesthesia. Additionally, all the patients were 
given a ranitidine 150 mg tablet as premedication 90 
minutes before the operation in order to prevent the 
risk of aspiration. Ringer’s 20 mg/kg solution combined 
with hyperbaric 0.5% bupivacaine 10 mg (2 mL) and 
fentanyl 10 μg were used for all patients before the spinal 
anesthesia. Analgesia in T4-T5 dermatomes was obtained 
by intravertebral infusion into the L3-L4 space using a 

25 mL anesthesia syringe. In addition, patients were put 
into the lateral position and given 5 1/minute oxygen by 
a facial mask for avoiding the pressure on the aortocaval 
area. Systemic blood pressure (BP) was measured and 
monitored at 2-minute intervals until childbirth and at 
5-minute intervals thereafter. Patients were randomly 
administered metoclopramide (n = 55) as group M, and 
ondansetron-metoclopramide (n = 55) as group M/O. 
The prophylactic vasopressor (phenylephrine 500 µg in 
500 mL saline 0.9 % at maximum rate on the infusion 
pump, 999 mL/h) infusion was started as soon as all the 
patients in both groups were injected spinally. Infusion of 
phenylephrine was stopped 10 minutes after the delivery. 
Patients in group 1 received metoclopramide 10 mg 
intravenously before the spinal anesthesia and placebo 
(saline) after the delivery. Further, Metoclopramide 10 
mg was used before the spinal block and ondansetron 
4 mg intravenously was administered instantly upon 
clamping of the umbilical cord for patients in group 2. 
Randomization was performed using random numbers 
in a computer. Furthermore, syringes were prepared 
and put into packages by a nurse anesthetist who was 
not aware of the study purpose. Moreover, post-delivery 
IONV was monitored and recorded by an anesthetist who 
was unaware of the study purpose. Finally, nausea and 
vomiting were evaluated using the Bellville scoring (13), 
that is, the following values were assigned to the factors: 
no symptom = 0, nausea = 1, gagging = 2, vomiting = 3.

Statistical Analysis 
ANOVA and chi-square tests were employed to analyze 
the demographic data and quantitative variables. 
Additionally, Fisher exact test was used to analyze the 
frequency of patients without vomiting and those with 
nausea, gagging, and vomiting. In addition, the intensity 
of nausea and vomiting was measured by means of Mann-
Whitney test. The significance level was considered P < 
0.05.

Results
A total of 116 patients were enrolled in this study and 
randomly assigned to metoclopramide (n = 55) and 
metoclopramide/ondansetron groups (n = 55). Six 
patients (four from group M and 2 from group M/O) 
were excluded from the study due to technical difficulty 
or failure of the block. Finally, 110 patients’ data were 
recorded and reviewed for the analysis. There were no 
significant differences in demographic data including 
age, weight, height, ASA physical class, time of delivery, 
and overall operation time between the groups (P > 0.05). 
Demographic data of the population under investigation 
are provided in Table 1. All patients had an adequate 
sensory level of spinal the block for surgery (T3-T5 
sensory level). 

Basic systolic, diastolic, as well as mean arterial BP and 
heart rates, were evaluated 10 minutes after the spinal 
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anesthesia. No significant differences were observed in 
hemodynamic changes between the 2 groups regarding 
the above-mentioned variables (P = 0.12, P = 0.85, P = 
0.54, & P = 0.09). However, systolic BP and heart rates were 
decreased ten minutes after the spinal block compared to 
the basic values in each group (P < 0.001).

The incidence of nausea and vomiting were 29.09 % 
(16 out of 55 patients) in group M while the patients of 
group M/O experienced significantly fewer episodes of 
nausea and vomiting (10.9%, 6 patients) than group M 
(P = 0.033). Further, based on the results of Table 2, the 
severity of nausea and vomiting was higher in group M 
compared to group M/O. Therefore, more patients in 
group M received rescue treatment for severe nausea 
and vomiting during and/or after the surgery (P = 0.01). 
The data related to the number of patients and mean 
ephedrine dose consumption in each group are presented 
in Table 3. There were no significant differences in other 
complications including a headache, purities, or agitation 
between both groups (P > 0.05).

Discussion 
The results of the present study demonstrated that 
prophylactic combination of Metoclopramide and 
Ondansetron was more effective in preventing the intra 
and PONV during C-section under spinal anaesthesia 
than metoclopramide alone.

IONV during abdominal surgeries with spinal 

anaesthesia are related to multifactorial origin like gender 
(female), anxiety, manipulation of abdominal viscera, 
arterial hypotension, and hypoperfusion of the brain stem 
(14). 

Furthermore, pregnant women are vulnerable to the 
occurrence of nausea and vomiting due to the high level of 
progesterone and intraabdominal pressures. Accordingly, 
multimodal antiemetic prophylaxis has a preventive 
effect against nausea and vomiting in these group of 
patients who underwent spinal anaesthesia (15,16). All 
the contributing factors in both groups of the current 
study were similar. Moreover, prophylactic phenylephrine 
was infused to maintain BP changes in the range of 
20% from the baseline in order to avoid the influence 
of hypotension on nausea and vomiting. Based on the 
results, no significant differences were found between the 
groups regarding the hemodynamic changes. However, 
hypotension in the range of 20% from the baseline was 
observed in the tenth minute BP measurement after the 
spinal anesthesia in both groups. Negan et al indicated 
that infusing the phenylephrine during C-section under 
spinal anesthesia can prevent IONV when arterial blood 
pressure is maintained around 10% of basic values (7).

Additionally, Mishriky and Habib in a meta-analysis 
reviewed the effect of Metoclopramide administration 
for prophylaxis of nausea and vomiting and resulted that 
administering 10 mg IV metoclopramide before the spinal 
block can significantly prevent nausea and vomiting in 

Table 1. Demographic Data of the Population Under Study

Variable 
Phenylephrine/Metoclopramid 

(n = 55), Mean ± SD 
Phenylephrine/Metoclopramid 

Ondansetron (n = 55), Mean ± SD 
P Value*

Age (y) 30.45 ± 5.81 28.78 ± 5.94 0.139

Height (cm) 161.18 ± 9.81 163.04 ± 4.76 0.211

Weight (kg) 80.48 ± 8.7 79.20 ± 13.57 0.586

Gravid 2.1 ± 0.81 1.9 ± 0.78 0.001

Duration of surgery (min) 57.60 ± 9.32 56.18 ± 11.78 0.485

Time to delivery (min) 11.55 ± 2.91 10.45 ± 1.47 0.015

*P < 0.05 is significant between the groups.

Table 2. The Severity of Nausea and Vomiting Between the 2 Groups

Group
Severity of Nausea & Vomiting (Bellville Scoring)

0 1 2 3 4

Phenylephrine/metoclopramide (n = 55) 39 (70.9) 7 (12.7) 8 (14.5) 1 (1.8) 55 (100)

Phenylephrine/metoclopramide ondansetron (n = 55) 49 (89.1) 6 (10.9) 0 (0) 0 (0) 55 (100)

Total 88 (80 %) 13 (11.8) 8 (7.3) 1 (0.9) 110 (100)

Data are summarized as numbers (%).

Table 3. Number of Patients and Mean Ephedrine Dose Consumption in Each Group

Group Number of Patients
Mean Ephedrine Dose (mg) 

Mean ± SD
Percent

Phenylephrine/metoclopramide (n = 55) 8 9.2 ± 1.8 14.5 

Phenylephrine/metoclopramide ondansetron (n = 55) 5 5.8 ± 1.9 9.1%

The result is significant at *P < 0.05.
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pregnant patients who underwent spinal anesthesia for 
C-section surgery (9). In the present study, the incidence 
of nausea and vomiting was 29.9% in metoclopramide 
group which is relatively low although it was higher than 
that of the group who received the combination therapy. In 
addition, Garcia-Miguel et al investigated the prophylactic 
effect of metoclopramide and ondansetron on IONV and 
compared the impact of these 2 drugs with that of the 
placebo. They indicated that the occurrence of nausea 
and vomiting during caesarean with spinal block were 
lower in both metoclopramide and ondansetron groups 
compared to the placebo. However, such an occurrence 
was not different between the patients who received 
metoclopramide or ondansetron (3).

Further, Habib et al used the combination of 
ondansetron and metoclopramide and compared it with 
metoclopramide alone and the placebo in their study. 
Furthermore, they infused phenylephrine in order to 
prevent hypotension during the spinal block and concluded 
that the severity and incidence of nausea and vomiting 
were decreased in patients who received combination 
therapy during and after the caesarean (17). Similar results 
were obtained by Voigh et al who used multimodal therapy 
with the combination of prophylactic tropisetron and 
metoclopramide in one group and dimenhydramine and 
dexamethasone in another group. Then, they compared 
these 2 groups with Tropisetron alone and placebo and 
demonstrated that the risk of PONV was lower in the 
combination group compared to the placebo but not 
different with tropisetron alone (5). However, Demirhan et 
al compared the combined therapy with ondansetron and 
dexamethasone and each drug when used alone in three 
groups. They found that dexamethasone and ondansetron 
had different mechanisms in preventing nausea and 
vomiting. However, no difference was observed with 
regard to the incidence of nausea and vomiting between 
the patients receiving combination therapy and those who 
received dexamethasone or ondansetron alone (16).

The findings of the current study revealed that patients 
who received the combination of metoclopramide-
ondansetron experienced a lower incidence of intra 
and PONV compared to the group receiving the 
metoclopramide alone (5). Moreover, the severity of nausea 
and vomiting were lower in the MO group. Additionally, 
the rescue antiemetic treatment used for severe nausea or 
vomiting was significantly low in combination and high 
metoclopramide groups.

Conclusions
Generally speaking, considering the varying mechanisms 
of nausea and vomiting in patients undergoing C-section 
operation with spinal anesthesia, the combination 
of ondansetron and metoclopramide with different 
anticonvulsant effects can be used both intraoperatively 
and postoperatively in order to prevent nausea and 
vomiting without any significant side-effects. 

Ethical Issues
The study was approved by the Ethics Committee 
of Tabriz University of Medical Sciences (Ethics No. 
91202). Moreover, the study was registered in the 
Iranian Registry of Clinical Trials website (identifier: 
IRCT2013042210765N2).

Conflict of Interests
None.

Financial Support
This research was supported by Tabriz University of 
Medical Sciences, Tabriz, Iran. 

Acknowledgments 
This research is extracted from a thesis. The authors 
would like to appreciate the financial support of Tabriz 
University of Medical Sciences, Tabriz, Iran.

References
1.	 Miller’s MR. Anesthesia. Philadelphia: Churchill Livingston; 

2010:2729-2756.
2.	 Chestnut DH, Polley L, Tsen LC, Wong CA. Chestnut’s 

obstetric anesthesia: principles and practice. Philadelphia: 
Mosby; 2009.

3.	 Garcia-Miguel F, Montano E, Mart?Vicente V, Fuentes AL, 
Alsina FJ, San Jose JA. Prophylaxis against intraoperative 
nausea and vomiting during spinal anesthesia for cesarean 
section: a comparative study of ondancetron versus 
metoclopramide. Internet J Anesthesiol. 1999;4(2):1-6.

4.	 Fujii Y. Retraction Notice: Prevention of emetic episodes 
during cesarean delivery performed under regional 
anesthesia in parturients. Curr Drug Saf. 2007;2(1):25-32. 
doi:10.2174/157488607779315381

5.	 Voigt M, Frohlich CW, Huttel C, et al. Prophylaxis of intra- 
and postoperative nausea and vomiting in patients during 
cesarean section in spinal anesthesia. Med Sci Monit. 
2013;19:993-1000. doi:10.12659/msm.889597

6.	 Dyer RA, Reed AR. Spinal hypotension during 
elective cesarean delivery: closer to a solution. 
Anesth Analg. 2010;111(5):1093-1095. doi:10.1213/
ANE.0b013e3181ea5f77

7.	 Ngan Kee WD, Khaw KS, Ng FF. Comparison of 
phenylephrine infusion regimens for maintaining maternal 
blood pressure during spinal anaesthesia for Caesarean 
section. Br J Anaesth. 2004;92(4):469-474. doi:10.1093/bja/
aeh088

8.	 Saravanan S, Kocarev M, Wilson RC, Watkins E, 
Columb MO, Lyons G. Equivalent dose of ephedrine and 
phenylephrine in the prevention of post-spinal hypotension 
in Caesarean section. Br J Anaesth. 2006;96(1):95-99. 
doi:10.1093/bja/aei265

9.	 Mishriky BM, Habib AS. Metoclopramide for nausea and 
vomiting prophylaxis during and after Caesarean delivery: 
a systematic review and meta-analysis. Br J Anaesth. 
2012;108(3):374-383. doi:10.1093/bja/aer509

10.	 Ashraf AH TA, Unyime L, Mckeen D, Ronald BG. The 
Effect of Adding Metoclopramide and Ondansetron to a 
Prophylactic Phenylephrine Infusion for the Management 

https://www.irct.ir/trial/11174


Rasooli et al

                                     Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 1, January 2019 65

of Nausea and Vomiting Associated with Spinal Anesthesia 
for Cesarean Section. ASA abstract. 2011.

11.	 Ngan Kee WD, Khaw KS, Ng FF, Lee BB. Prophylactic 
phenylephrine infusion for preventing hypotension during 
spinal anesthesia for cesarean delivery. Anesth Analg. 
2004;98(3):815-821, table of contents.

12.	 El-Deeb A, Abd el Motlb E. Prophylactic multimodal 
antiemetic in women undergoing cesarean section under 
spinal anesthesia. Egypt J Anaesth. 2011;27(2):107-111. 
doi:10.1016/j.egja.2011.04.003 

13.	 Bellville JW, Bross ID, Howland WS. A method for the 
clinical evaluation of antiemetic agents. Anesthesiology. 
1959;20:753-760.

14.	 Chandrakantan A, Glass PS. Multimodal therapies for 
postoperative nausea and vomiting, and pain. Br J Anaesth. 

2011;107 Suppl 1:i27-40. doi:10.1093/bja/aer358
15.	 Afshari A, Moller AM, Hangaard N. [Comparison of 

prophylactic infusion of ephedrine and phenylephrine 
during Cesarean section under spinal anaesthesia]. Ugeskr 
Laeger. 2006;168(14):1428-1431.

16.	 Demirhan A, Tekelioglu YU, Akkaya A, et al. Antiemetic 
effects of dexamethasone and ondansetron combination 
during cesarean sections under spinal anaesthesia. Afr 
Health Sci. 2013;13(2):475-482. doi:10.4314/ahs.v13i2.39

17.	 Habib AS, George RB, McKeen DM, et al. Antiemetics 
added to phenylephrine infusion during cesarean 
delivery: a randomized controlled trial. Obstet Gynecol. 
2013;121(3):615-623. doi:10.1097/AOG.0b013e3182839fee

Copyright © 2019 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.


