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Introduction: Post-operative nausea and vomiting (PONV) are a common post-operative problem in anesthesia. 
The incidence of PONV in patients undergoing cesarean sections is very high. Post-operative nausea and vomiting 
have many negative impacts on the patient, baby, family, and health care system. Therefore, appropriate 
evidence-based knowledge regarding the prevention and management of PONV for those high-risk patients is a 
timely and very important issue to address to decrease the associated complications. 
Methods: A comprehensive literature search was conducted in Pubmed/Medline, Cochrane reviews, and google 
scholar including those studies published in the English language from 2010 up to 2021. The methodological 
quality of the included studies was appraised by the Cochrane risk of a biased assessment tool for intervention 
and non-interventional studies. 
Result: The search strategy identified a total of 10,540 articles from different electronic databases. 33 articles 
were selected for screening after duplicates were removed; finally, 17 articles were included for critical appraisal 
and 16 articles were excluded with reasons. The included articles consist of 15 RCT, 1 non-control prospective 
cohort, and 1 cross-sectional study. 
Conclusion: Pieces of evidence revealed that all obstetrics patients undergoing cesarean section should be given 
multimodal PONV prophylaxis. It is shown that a multimodal approach by a combination of different antiemetic 
agents should be preferred and most effective in preventing intraoperative and postoperative nausea and vom
iting for patients undergoing cesarean section because of the complex pathophysiology of nausea and vomiting.   

1. Introduction 

Postoperative nausea and vomiting (PONV) is defined as any nausea 
or any urge or desire to vomit, or vomiting or both nausea and vomiting 
that occurs during the first 24–48 h post-operative time in patients un
dergoing surgery [1]. PONV is a common long-standing post-operative 
problem in anesthesia and remains a challenge, especially in obstetrics 
populations, and occurs more often after cesarean operations under 
regional anesthesia [2]. Knowing the pathophysiology of PONV and 
assessing its risk factors can provide a more rational approach to pre
vention and management. Some anesthetic and analgesic agents are 
emetogenic and thus predispose patients to a high risk of PONV [3]. 
Combining multiple antiemetic drugs with different sites of action as 
part of a risk-based PONV prophylaxis regimen will reduce the incidence 

of PONV [4]. 
The pathophysiology of nausea is complex mechanisms that include 

psychological states, the autonomic nervous system, the central nervous 
system, gastric dysrhythmias, and the endocrine system [5]. The 
mechanism of PONV occurrence is complex and multifactorial which 
includes the chemoreceptor triggering zone (CTZ), reflex afferent 
pathways from the cerebral cortex, the vagal mucosal pathway in the 
gastrointestinal system, neuronal pathways from the vestibular system, 
and midbrain afferents. Stimulation of these afferent pathways activates 
the vomiting center via dopaminergic, histaminergic, cholinergic 
(muscarinic), or serotonergic receptors. These receptors serve as the 
basis on which pharmacological therapy for nausea and vomiting is 
acted for the prevention and management of PONV [6]. 

The risk factors for PONV are patient-specific, surgery-related, and 
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anesthesia-related [1,7] while the independent risk factors for PONV 
include female gender, previous history of PONV or motion sickness, 
non-smoking status, and intraoperative opioids according to simplified 
Apfel score risk assessment [1]. There are other additional risk factors 
for the development of nausea and vomiting in these obstetrics patients 
including intraoperative shivering, use of a volatile agent, intra
operative hypotension, intraoperative hypoxia, oxytocin used for the 
uterotonic purpose, longer duration of uterine exteriorization, emer
gency surgery, and primiparous [2]. 

The overall incidence of postoperative nausea and vomiting (PONV) 
has been reported to be 30% in all post-operative patients and up to 80% 
in high-risk patients[7]. A study in Iran by Jabalameli et al. among 132 
patients undergoing CS showed that the incidence of nausea was 73.6% 
during the 2 h after surgery during spinal anesthesia for cesarean de
livery[8]. The prevalence of NV after cesarean section under spinal 
anesthesia in Ethiopia was found to be 54.3% in Gandhi memorial 
hospital and the incidence of intraoperative nausea and vomiting after 
spinal anesthesia in south Gondar zone hospitals was 40.2% [2,9]. The 
symptoms of nausea and vomiting occur more frequently in pregnant 
patients compared with non-pregnant due to the high level of proges
terone that causes an increase in gastrin secretion, smooth muscle 
relaxation, decrease in gastrointestinal motility and lower esophageal 
sphincter tones[8]. 

Postoperative nausea and vomiting after the cesarean section has 
several undesirable consequences including but not limited to delayed 
mother to baby bonding, pulmonary aspiration of the gastric contents in 
anesthetized patients, metabolic alkalosis, the risk of esophageal 
rupture, decreased patient satisfaction, bleeding and the increased 
abdominal pressure during vomiting may cause pressure on suture lines 
resulting opened sutures of the operation site and incisional hernias [4, 
7,10]. A study by Yilmaz et al. described dehydration, electrolyte 
imbalance, infections, aspiration, and prolonged hospital stay as com
mon complications of PONV [11]. 

PONV can be prevented by prophylactic administration of anti
emetics and adjunct antiemetics medications. Evidence shows that 
avoiding extremely emetogenic anesthetic drugs and opioids and 
ensuring adequate hydration are crucial to minimizing the risk of 
developing PONV [4]. Studies show that dexamethasone prophylaxis 
has antiemetic effectiveness with a single dose of 5–10 mg IV for 
parturient undergoing cesarean delivery under spinal anesthesia 
receiving neuraxial morphine [12]. It is shown that administration of 
metoclopramide in a dose of 10 mg prophylaxis against IONV and early 
PONV is effective and safe for a significant reduction in the incidence of 
IONV and PONV in women undergoing CS under regional anesthesia 
[13]. 

The consensus guideline by Gan et al. recommended serotonin an
tagonists such as ondansetron as a first-line treatment for PONV in 
general surgical patients who do not receive antiemetic prophylaxis 
[10]. In addition to these antiemetic treatments, an assessment to detect 
and minimize factors that exacerbate PONV should be performed. For 
the surgical patient, it is recommended to practice strategies that help to 
reduce baseline risk for developing PONV such as preferred use of 
regional anesthesia to avoid general anesthesia, favored use of propofol 
infusions, avoiding the use of nitrous oxide and other inhalational an
esthetics agents, decreasing of perioperative opioids consumption and 
sufficient perioperative hydration [3,14]. 

The specific review for PONV prevention and management for an 
obstetric patient undergoing cesarean section is a serious and important 
issue. Since the guidelines and systematic reviews on the prevention and 
management of PONV for a general surgical population may not be 
applied for obstetrics, this review is performed to provide insight con
cerning the prevention and management of such complications. This 
systematic literature review has a paramount significance to grant 
parturient undergoing cesarean section with safe, effective, and inex
pensive prevention and treatment practices for postoperative nausea 
and vomiting. 

2. Methods 

2.1. Study setting and search strategies 

A comprehensive search was conducted in electronic databases 
including Cochrane Library, PubMed/Medline, and google scholar 
including those studies published in the English language from 2010 up 
to 2021. The search strategy was intended to explore all available 
published and unpublished observational, randomized controlled trials 
and non-randomized studies on prevention and treatment of PONV 
among obstetrics patients undergoing cesarean section under spinal or 
general anesthesia. A comprehensive initial search was employed in 
PubMed/Medline. A second search was undertaken by combining free 
text words and indexed terms with Boolean operators and was per
formed using PICO words [Cesarean section OR cesarean delivery OR C- 
section OR operative delivery OR CS OR C/S OR cis AND dexamethasone 
OR metoclopramide OR scopolamine OR atropine OR dimenhydrinate 
OR ondansetron OR granisetron OR tropisetron OR dolasetron OR pal
onosetron OR ketamine OR Propofol OR Dexmedetomidine OR 
acupressure OR acupuncture OR ginger AND placebo OR normal saline 
AND nausea OR vomiting OR PONV AND prophylaxis OR prevention 
AND treatment OR management]. 

The third search was conducted with the reference lists of all iden
tified reports and articles for additional studies. Finally, an additional 
and grey literature search was conducted on Google scholars. After the 
duplicates were removed using the EndNote reference manager; all 
retrieved studies were evaluated for inclusion in the systematic litera
ture review based on the eligibility criteria. First, the title and abstract of 
each article were examined and citations that failed to meet the inclu
sion criteria and abstract only articles were discarded. Full-text copies of 
the remaining citations were obtained and reviewed. This work is fully 
compliant with the PRISMA 2020 statement [15] and it has been 
registered with a Research Registry UIN of reviewregistry1277 
(https://www.researchregistry.com/browse-the-registry#registryofsy 
stematicreviewsmeta-analyses/). The results of the search strategy were 
summarized with a PRISMA flow chart (Fig. 1). 

2.2. Inclusion criteria 

All observational, randomized controlled trials and non-randomized 
studies reporting the treatment and prevention of PONV after cesarean 
section and those published in the English language from 2010 up to 
2021 were included. 

2.3. Exclusion criteria 

Studies that include other than obstetric and no full-text availability 
after an email request to the corresponding author. 

2.4. Data extraction 

The data was extracted with a customized excel sheet by two inde
pendent reviewers and discrepancy or disagreement was resolved by 
consensus. The extracted data includes the patient population, age, 
country/study area, sample size, study design, year of publication, pri
mary outcome, secondary outcomes, complications associated with in
terventions, type of anesthesia, and duration of surgery were recorded. 

2.5. Critical appraisal 

The risk of bias assessment was performed using the Cochrane 
Collaboration risk of a bias assessment tool for RCT studies and ROBIN’s 
tool for assessing the risk of bias in non-randomized studies of in
terventions [16]. The methodological quality of all the 15 RCT studies 
was assessed by ROB tool that has components including selection bias 
(Random sequence generation and allocation concealment), 
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Fig: 1. Flow chart selection of studies by PRISMA Diagram.  

Table 1 
Risk of bias assessment (ROB).  

Studies Selection bias performance bias (blinding 
of participant and 
personnel) 

detection bias 
(blinding of 
outcomes) 

attrition bias 
(incomplete 
outcome) 

reporting bias 
(selective 
reporting) 

other 
bias 

ROB 

Random 
sequence 
generation 

Allocation 
concealment 

D.Moghadam A. 
et al., 2013 

1 1 1 1 1 1 0 6 

H.Noroozinia et al., 
2013 

1 0 1 1 1 1 1 6 

M.El-Deeb et al., 
2011 

1 1 0 1 1 1 1 6 

Pakniat H et al., 
2020 

1 1 1 0 1 1 1 6 

Zeraati H et al., 
2016 

1 0 1 0 1 1 1 5 

Kalava A et al., 
2013 

1 0 0 0 0 1 1 3 

Rasooli S et al., 
2019 

1 1 1 0 1 1 0 5 

Voigt M et al., 2013 1 1 0 0 1 1 0 4 
Rasheed MA et al., 

2019 
0 1 1 0 1 1 1 5 

Modir H et al., 2019 1 0 1 0 1 1 1 5 
Dasgupta M et al., 

2012 
1 1 0 0 1 1 1 5 

Chattopadhyay S 
et al., 2015 

1 1 1 0 1 1 1 6 

Kampo S et al., 
2019 

1 1 1 0 1 1 1 6 

Abdella et al., 2019 1 1 1 0 1 1 0 5 
Jabalameli et al., 

2012 
1 1 1 0 1 1 1 5 

ROB: 1–3 = high risk (H), 4–7 = low risk (L), 0 = for NO, 1 = for YES; 2 = for UNCERTAIN. 
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performance bias (blinding of participants and Personnel), detection 
bias (blinding of outcome Assessment), attrition bias(Incomplete 
outcome data), reporting bias(Selective reporting), and other bias 
(Anything else, ideally pre-specified) (Table 1). The quality of our sys
tematic review was evaluated as high and it is reported in line with 
AMSTAR 2 criteria [17]. 

3. Result 

The comprehensive search strategy identified a total of 10,540 arti
cles from different electronic databases. 33 articles were selected for 
screening after duplicates were removed with EndNote reference man
ager; finally, 17 articles were included for critical appraisal and 16 ar
ticles were excluded with reasons. The included articles consist of 15 
RCT, 1 non-control prospective cohort, and 1 cross-sectional study. 
Among the 17 studies included in the review, 7 from Iran, 4 from India, 2 
from Egypt, and one each from USA, Ethiopia, Germany, and Ghana, 
respectively. The 15 included RCTs were all comparative studies 
involving pharmacological intervention with non-pharmacological and 
placebo for the prevention of PONV. Four studies are on the non- 
pharmacological approach and the rest are all concentrated on phar
macologic studies. The study selection process is listed in the PRISMA 
flow chart (Fig. 1). The summary of the studies included in the review is 
listed in the table below (Table 2). 

4. Discussion 

Post-operative nausea and vomiting is a disturbing common post
operative complication that has a great impact on patient outcomes. The 
purpose of performing this literature review is mainly to provide a 
summary regarding the strategies for the prevention and management of 
PONV after cesarean section from the available recent literature. 

The NICE guideline recommends that Women having a cesarean 
section should be offered antiemetic (either pharmacological or non- 
pharmacological) to reduce nausea and vomiting during Cesarean sec
tion [34]. The most commonly practiced antiemetic prophylaxis agents 
include serotonin antagonists (like ondansetron, granisetron, palonose
tron, tropisetron), dopamine antagonists (metoclopramide), and corti
costeroids (dexamethasone) [13,24,26,27,31,33,35]. Whereas 
Acupressure, Acupuncture, and ginger are the non-pharmacological 
approaches discussed in this literature review for the prevention of 
PONV [18–23]. These non-pharmacological interventions were simple 
to use with minimum side effects and easily available, especially for 
resource-limited settings where there is a scarcity of antiemetic pro
phylaxis agents. 

A systematic review and guideline by Teshome et al., in 2020 for the 
preoperative prevention and postoperative management of nausea and 
vomiting in a resource-limited setting recommend assessing every pa
tient who comes for surgery for the PONV risk factors and to categorize 
based on the APFEL risk score and its prevention and management as 
low or high risk of PONV. This systematic review also recommends using 
ondansetron as first-line rescue antiemetic treatment but if not available 
10 mg IV bolus of metoclopramide may be used as second-line drugs, 
especially in resource-limited settings [36]. In our review, there was not 
enough literature on the treatment strategies of PONV. 

Evidence shows the effectiveness of low-dose Propofol and naloxone 
and alcohol inhalation for PONV treatments. A review by Tan et al., in 
2020 reported low dose naloxone or 20 mg Propofol was effective for the 
treatment of intractable PONV following cesarean delivery and also this 
review reported isopropyl alcohol inhalation reduces nausea severity 
faster than ondansetron or promethazine[3]. 

A consensus guideline for PONV in surgical patients by Gan et al. 
recommends that in patients who develop PONV, prior prophylaxis 
administration should be assessed, and rescue treatment should consist 
of drugs from a different class than those used for prophylaxis. Patients 
who receive prophylaxis and develop PONV within 6 h after 

prophylaxis, should receive treatment with an agent of a different 
pharmacological class from the one given for prophylaxis. But After 6 h 
of the administration of a short-acting antiemetic (such as ondansetron 
or droperidol), a repeat dose could be possible. This guideline also 
recommended serotonin antagonists as a first-line for the treatment of 
PONV in general surgical patients who do not receive antiemetic pro
phylaxis for post-operative vomiting [10]. In our review, there was one 
study by Jabalameli et al. that compares midazolam-ondansetron com
bination with individual medication for PONV treatment[8]. 

Monotherapy through pharmacological agents such as dexametha
sone, Dexmedetomidine, midazolam, anticholinergic, antihistamine, 
5HT3 receptor antagonist, Dopamine antagonist, and Propofol are some 
of the studied agents for the prevention of PONV. Most RCT studies and 
meta-analysis displays the effectiveness of dexamethasone (corticoste
roid) and Metoclopramide (dopamine antagonist) prophylaxis for the 
prevention of PONV after cesarean section as a single drug and as a 
combination with other antiemetic and confirmed their effectiveness 
[12,13]. 

The multimodal approach is using a combination of different anti
emetic medications that act on different receptors for the reason that the 
pathophysiology of nausea and vomiting (NV) involves different 
mechanisms [24]. Therefore, the prophylaxis and management of 
nausea and vomiting could incorporate blockage of these involved re
ceptors. The medications that used for PONV prevention and treatment 
(antiemetics) include dopamine-receptor antagonists (like metoclopra
mide, domperidone, haloperidol) Muscarinic cholinoceptor antagonists 
(atropine, scopolamine), Histamine H1-receptor antagonists (prom
ethazine, dimenhydrinate, cyclizine), and 5-HT3-receptor antagonists 
(ondansetron, palonosetron, granisetron, tropisetron). The combination 
of an antiemetic agent should be preferred for use in preventing intra
operative NV and PONV for patients undergoing cesarean section under 
spinal anesthesia[25]. 

Evidence comparing combination therapy with monotherapy in
terventions shows the superiority of multimodal therapy prophylaxis. 
Rasheed et al. compare the effectiveness of single dexamethasone and 
metoclopramide with that of combination metoclopramide + dexa
methasone. It’s shown in this study that the combination of the two 
medications was significantly better for the prevention of PONV as 
compared to the use of dexamethasone and metoclopramide alone[26]. 
Rasooli et al. found the incidence and severity of nausea and vomiting 
was significantly lower in the metoclopramide-ondansetron group when 
compared to the metoclopramide alone[24]. Voigt et al. reported that a 
combination of tropisetron + metoclopramide was more effective in 
preventing NV compared to dimenhydrinate + dexamethasone and 
tropisetron alone[25]. Jabalameli et al. compares midazolam, ondan
setron, and a combination of both and reported that combination of 
intravenous administration of ondansetron with midazolam was supe
rior to using a single drug in the treatment of nausea and vomiting after 
cesarean section under spinal anesthesia[8]. 

5. Conclusion 

Prophylaxis for PONV prevention should be considered for all ob
stetrics patients undergoing cesarean section. Studies show multimodal 
approach by a combination of an antiemetic agent such as ondansetron, 
dexamethasone, Dexmedetomidine, and metoclopramide should be 
preferred and most effective in preventing intraoperative and PONV for 
patients undergoing cesarean section because of the complex patho
physiology of nausea and vomiting. The prevention strategy through 
prophylactic administration of antiemetics is more effective and better 
than starting therapy after the occurrence of nausea and vomiting. 

5.1. The strength and limitation of the review 

5.1.1. Strength 
This review included recent literature focused on the prevention of 
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Table: 2 
Description of included studies in the review.  

S. 
N 

Authors with 
citation 

Publication 
year 

country Mean 
age 

Sample 
size 

Design Intervention modality (prevention 
or treatment) 

Main findings ROB 

1 Moghadam A 
et al. [18] 

2013 Iran 26.5 102 RCT Effect of acupressure on 
postoperative nausea and vomiting 
in cesarean section 

Acupressure was shown to be 
effective for reducing nausea and 
vomiting. 

Low 

2 H.Noroozinia 
et al. [19] 

2013 Iran  152 RCT The Effect of Acupressure on 
Nausea and Vomiting after 
Cesarean Section Under Spinal 
Anesthesia 

Acupressure when done 30 min 
before surgery effectively reduces 
postoperative nausea and 
vomiting, 

Low 

3 M.El-Deeb et al. 
[20] 

2011 Egypt 30 450 RCT Effect of acupuncture on nausea 
and/or vomiting during and after 
cesarean section in comparison 
with ondansetron 

Acupuncture has comparable 
effectiveness with a single dose of 
4 mg ondansetron in PONV 
prevention and is cost-effective. 

Low 

4 Pakniat H et al. 
[21] 

2020 Iran 29 180 RCT The effect of ginger and 
metoclopramide in the prevention 
of nausea and vomiting during and 
after surgery in the cesarean 
section under spinal anesthesia. 

Ginger has the same effectiveness 
as metoclopramide in reducing 
nausea and vomiting in patients 
undergoing cesarean section. 

Low 

5 Zeraati H et al. 
[22] 

2016 Iran 30 92 RCT The effect of ginger extract on the 
incidence and severity of nausea 
and vomiting after cesarean section 
under spinal anesthesia. 

Ginger extract can be used to 
reduce nausea and vomiting 
during cesarean section under 
spinal anesthesia. 

Low 

6 Kalava A et al. 
[23] 

2013 USA  239 RCT, Efficacy of ginger on intraoperative 
and postoperative nausea and 
vomiting in elective cesarean 
section patients. 

Ginger has no effect on the overall 
occurrence of intraoperative 
nausea and vomiting during 
cesarean section done under CSE 
anesthesia 

High 

7 Rasooli S et al. 
[24] 

2019 Iran 29 110 RCT Preventing nausea and vomiting 
using ondansetron and 
metoclopramide-phenylephrine in 
cesarean section using spinal 
anesthesia. 

The combination of prophylactic 
therapy with metoclopramide and 
ondansetron can significantly 
reduce intra and PON in patients 
undergoing CS under spinal 
anesthesia. 

Low 

8 Voigt M et al. 
[25] 

2013 Germany >18 308 RCT, Prophylaxis of intra-and 
postoperative nausea and vomiting 
in patients during cesarean section 
in spinal anesthesia. 

tropisetron 2 mg and 
metoclopramide 20 mg 
Prophylaxis for patients 
undergoing cesarean section 
decreases the incidence of nausea 
and vomiting 

Low 

9 Rasheed MA 
et al. [26] 

2019 India 26 120 RCT, Evaluation of Efficacy of 
Metoclopramide, Dexamethasone 
and Their Combination for the 
Prevention of Postoperative 
Nausea and Vomiting (PONV) in 
Patients Undergoing Cesarean 
Section. 

Prophylactic administration of a 
combination of dexamethasone 
and metoclopramide was 
significantly superior for the 
prevention of PONV than the use of 
dexamethasone and 
metoclopramide alone. 

Low 

10 Modir H et al. 
[27] 

2019 Iran 26 140 RCT, Prophylactic efficacy of 
dexamethasone, ketamine, and 
Dexmedetomidine against intra- 
and postoperative nausea and 
vomiting under spinal anesthesia. 

Dexmedetomidine has a greater 
effect in reducing nausea and 
vomiting. Although All three 
medications could reduce nausea 
and vomiting in patients. low 

Low 

11 Endalew ES et al. 
[28] 

2018 Ethiopia > 132 Prospective 
non- 
controlled, 

Effectiveness of intravenous 
metoclopramide prophylaxis on 
the reduction of intraoperative and 
early postoperative nausea and 
vomiting after emergency cesarean 
section under spinal anesthesia. 

metoclopramide Prophylaxis 
reduces the incidence and severity 
of intraoperative and early PONV 
compared to the non-treatment 
group 

Low 

12 Patel PC. et al. 
[29] 

2021 India 30 90 Cross- 
sectional 

Comparison of injection 
granisetron versus injection 
ondansetron for control of IONV 
and PONV among the women 
undergoing lower segment 
cesarean section under spinal 
anesthesia. 

2 mg IV Granisetron is better in 
preventing intraoperative as well 
as PONV as compared to 4 mg IV 
ondansetron. 

Low 

13 Dasgupta M et al. 
[30] 

2012 India 28.5 80 RCT, Randomized, placebo-controlled 
trial of granisetron for control of 
nausea and vomiting during 
cesarean delivery under spinal 
anesthesia. 

use of granisetron Prophylaxis is 
effective 
for preventing vomiting episodes 
during spinal anesthesia for 
cesarean section 

Low 

14 Chattopadhyay S 
et al. [31] 

2015 Indian 26.5 109 RCT, Palonosetron versus ramosetron 
prophylaxis for control of 
postoperative nausea and vomiting 
after cesarean delivery under 
spinal anesthesia. 

Polanosetron Prophylaxis is more 
effective than ramosetron 
prophylaxis for the long-term 
prevention of PONV after cesarean 
section. 

Low 

15 2019 Ghana 30 345 RCT Low 

(continued on next page) 
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PONV in parturient undergoing CS and most of the studies are ran
domized control trials with good quality of evidence. Additionally, this 
review includes some approaches such as non-pharmacological adjunct. 

5.1.2. Limitations 
Our review has also many limitations. Some of the included studies 

had poor methodological quality and low sample size. Even though the 
objective of this review is to determine the prevention and management 
strategies of PONV after cesarean section, there were no adequate 
studies reviewed on the PONV management strategies specifically on 
obstetrics populations. Most of the studies focused on prevention 
through prophylactic administration of a different group of antiemetic 
agents. This limits our review to meet its objective on the management 
part in detail. 
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