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Abstract 

Postoperative nausea and vomiting (PONV) remain among the most common and distressing complications following 

bariatric surgery, particularly in patients with metabolic syndrome. PONV not only increases patient discomfort but may 

also lead to dehydration, delayed recovery, prolonged hospitalization, and increased healthcare costs. The aim of this 

review is to evaluate current evidence on effective strategies for PONV prevention in bariatric patients with metabolic 

syndrome, including pharmacological interventions, multimodal anesthetic techniques, and risk-adapted approaches. 

Recent studies indicate that a combination of multimodal antiemetic prophylaxis and opioid-sparing anesthetic protocols 

significantly reduces PONV incidence and improves postoperative outcomes in this high-risk population.  
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1. Introduction 

Bariatric surgery has become a cornerstone in the 

management of obesity and metabolic syndrome, offering 

significant improvements in weight reduction, glycemic 

control, blood pressure regulation, and overall 

cardiovascular risk profile. Procedures such as laparoscopic 

sleeve gastrectomy, Roux-en-Y gastric bypass, and 

adjustable gastric banding are increasingly performed 

worldwide, demonstrating durable long-term benefits in 

metabolic parameters and quality of life. For patients with 

metabolic syndrome—characterized by central obesity, 

insulin resistance, dyslipidemia, and hypertension—

bariatric surgery not only facilitates weight loss but also 

contributes to partial or complete remission of type 2 

diabetes, improved lipid profiles, and decreased 

inflammatory markers. 

Despite these substantial benefits, postoperative nausea and 

vomiting (PONV) remain among the most common and 

distressing complications after bariatric surgery. The 
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incidence of PONV in bariatric procedures is reported to 

range from 30% to 80%, with higher rates observed in high-

risk populations. Patients with metabolic syndrome are 

particularly vulnerable to PONV due to a combination of 

physiological and pathophysiological factors. Insulin 

resistance and hyperglycemia can alter gastric motility and 

delay gastric emptying, while obesity-related changes in 

gastrointestinal anatomy may predispose to increased intra-

abdominal pressure and delayed gastric clearance. In 

addition, comorbidities such as obstructive sleep apnea, 

nonalcoholic fatty liver disease, and cardiovascular disease 

can exacerbate postoperative complications and limit the 

safe use of certain antiemetic or anesthetic agents. 

The clinical consequences of PONV extend beyond 

discomfort. Persistent nausea and vomiting can result in 

dehydration, electrolyte disturbances, hypotension, wound 

dehiscence, aspiration risk, delayed mobilization, and 

prolonged hospitalization. In severe cases, unmitigated 

PONV may compromise nutritional intake, impair early 

postoperative recovery, and reduce patient satisfaction with 

surgery. Furthermore, PONV increases healthcare costs by 

prolonging the need for intravenous fluids, antiemetic 

therapy, and inpatient monitoring. 

Given these challenges, effective prevention and 

management of PONV represent essential components of 

perioperative care in bariatric patients, particularly those 

with metabolic syndrome. A multifaceted approach, 

combining patient risk assessment, pharmacologic 

prophylaxis, opioid-sparing anesthesia, and adherence to 

enhanced recovery protocols, is required to reduce the 

incidence and severity of PONV, improve postoperative 

outcomes, and enhance overall patient safety. 

Understanding the interplay between patient-specific risk 

factors, surgical techniques, and anesthetic management is 

therefore critical to designing effective PONV prevention 

strategies tailored to this high-risk population. 

2. Literature Review 

Postoperative nausea and vomiting (PONV) remain one of 

the most frequently reported complications after bariatric 

surgery, with significant impact on patient recovery and 

satisfaction. A review of recent literature highlights several 

key aspects related to incidence, risk factors, 

pathophysiology, and preventive strategies, particularly in 

patients with metabolic syndrome. 

2.1 Incidence and Risk Factors 

Numerous studies report high incidence of PONV in 

bariatric surgery, ranging from 30% to 80%, depending on 

surgical technique, anesthetic regimen, and patient 

characteristics (Apfel et al., 2012; Gan et al., 2020). Patients 

with metabolic syndrome are particularly susceptible due to 

multiple physiological factors: 

• Insulin resistance and hyperglycemia: These 

conditions delay gastric emptying and slow gastrointestinal 

motility, increasing the likelihood of nausea and vomiting 

(Patel et al., 2019).  

• Obesity-related anatomical changes: Increased 

intra-abdominal pressure and altered gastrointestinal 

anatomy can exacerbate gastric stasis and reflux (Kehlet & 

Holte, 2019).  

• Comorbidities: Conditions such as obstructive 

sleep apnea, nonalcoholic fatty liver disease, and 

cardiovascular disease complicate perioperative 

management and may restrict the use of certain antiemetic 

or anesthetic agents (Huang et al., 2021).  

2.2 Pathophysiology of PONV 

The pathophysiology of PONV is multifactorial, involving 

central and peripheral pathways. Chemoreceptor trigger 

zone (CTZ) activation in the area postrema, vagal afferent 

stimulation in the gastrointestinal tract, and vestibular 

system input contribute to nausea and vomiting. Anesthetic 

agents, especially volatile anesthetics and opioids, 

potentiate these signals (Apfel et al., 2012). In metabolic 

syndrome, altered neurotransmitter levels, delayed gastric 

emptying, and increased visceral sensitivity further 

predispose patients to PONV (Patel et al., 2019; Gan et al., 

2020). 

2.3 Pharmacologic Prevention 

Recent guidelines recommend a multimodal pharmacologic 

approach for high-risk bariatric patients: 

• 5-HT3 receptor antagonists (e.g., ondansetron): 

Highly effective in reducing early PONV.  

• Dexamethasone: Administered intraoperatively, 

provides synergistic effect with 5-HT3 antagonists.  

• NK1 receptor antagonists (e.g., aprepitant): 

Effective in patients at very high risk or with history of 

severe PONV.  

• Combination therapy: Studies show that 

combination prophylaxis (two or more agents with different 

mechanisms) significantly reduces PONV compared to 
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monotherapy (Gan et al., 2020; Huang et al., 2021).  

2.4 Non-Pharmacologic Approaches 

In addition to drugs, several non-pharmacologic strategies 

have demonstrated efficacy: 

• Adequate hydration and goal-directed fluid 

therapy: Reduces nausea by maintaining optimal 

intravascular volume.  

• Acupuncture and acupressure: Stimulating the P6 

(Neiguan) point has been shown to decrease nausea severity 

(Lee & Done, 2018).  

• Anesthetic technique modification: Total 

intravenous anesthesia (TIVA) with propofol and avoidance 

of nitrous oxide reduces PONV risk compared to volatile 

agents (Kehlet & Holte, 2019).  

• Opioid-sparing analgesia: Use of regional blocks 

or non-opioid analgesics reduces PONV incidence 

associated with systemic opioids.  

2.5 Gaps in Current Knowledge 

Despite growing evidence, there is limited research 

specifically addressing PONV prevention in patients with 

metabolic syndrome undergoing bariatric surgery. Most 

studies focus on general bariatric populations without 

stratifying by metabolic risk factors. There is a need for 

tailored protocols that consider metabolic syndrome’s 

unique pathophysiology, comorbidities, and medication 

sensitivities. Furthermore, comparative studies evaluating 

combined pharmacologic and non-pharmacologic strategies 

in this high-risk group remain scarce. 

The literature consistently demonstrates that PONV is a 

common and multifactorial complication in bariatric 

surgery, with higher susceptibility in patients with 

metabolic syndrome. Both pharmacologic and non-

pharmacologic preventive measures are effective, but 

multimodal strategies tailored to individual patient risk are 

most beneficial. Future research should focus on patient-

specific protocols that integrate metabolic risk factors, 

surgical technique, and perioperative care to optimize 

outcomes. 

3. Methods  

3.1 Study Design  

Prospective, randomized controlled trial (RCT) conducted 

in the bariatric surgery unit of a tertiary care hospital from 

January 2024 to December 2025. The study aimed to 

evaluate the efficacy of multimodal prophylaxis for 

postoperative nausea and vomiting (PONV) in patients with 

metabolic syndrome undergoing elective bariatric surgery. 

3.2 Study Population  

Inclusion criteria: 

• Age 18–65 years  

• Diagnosis of metabolic syndrome according to 

IDF criteria (central obesity plus ≥2 metabolic 

abnormalities: hypertension, hyperglycemia, dyslipidemia)  

• Scheduled for elective laparoscopic bariatric 

surgery (sleeve gastrectomy or Roux-en-Y gastric bypass)  

• ASA physical status II–III  

• Informed consent provided  

Exclusion criteria: 

• History of severe motion sickness or previous 

PONV requiring hospitalization  

• Chronic use of antiemetics or opioids  

• Severe gastrointestinal disorders (gastroparesis 

unrelated to obesity)  

• Pregnancy or lactation  

• Known hypersensitivity to study medications  

A total of 120 patients meeting inclusion criteria were 

enrolled and randomly assigned into four groups (n=30 per 

group) using computer-generated randomization. 

3.3 Interventions  

The patients were divided into four prophylactic strategies: 

Group Prophylaxis Details 

A Standard care Single antiemetic (ondansetron 4 mg IV at induction) 

B Dual therapy Ondansetron 4 mg IV + dexamethasone 8 mg IV at 

induction 

C Triple therapy Ondansetron 4 mg IV + dexamethasone 8 mg IV + 

aprepitant 40 mg orally preoperatively 
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D Multimodal therapy + non-

pharmacologic 

Triple therapy + TIVA with propofol + P6 acupressure for 

30 minutes pre- and postoperatively 

All patients received standard intraoperative monitoring 

including ECG, pulse oximetry, capnography, non-invasive 

blood pressure, and body temperature. Anesthesia was 

induced with propofol and fentanyl; muscle relaxation was 

achieved with rocuronium. Maintenance was with 

sevoflurane for Groups A–C and TIVA for Group D. 

3.4 Perioperative Management  

• Fluid therapy: Goal-directed intravenous 

hydration (crystalloids 5–10 mL/kg/hr)  

• Analgesia: Opioid-sparing strategy using 

acetaminophen 1 g IV every 6 hours and NSAIDs (ketorolac 

30 mg IV q8h) unless contraindicated  

• Mobilization: Early ambulation within 6–8 hours 

postoperatively  

• Diet: Clear liquids from 4–6 hours postoperatively, 

advancing as tolerated  

3.5 Outcome Measures  

Primary outcome: 

• Incidence of PONV within the first 48 hours 

postoperatively, measured using a 4-point scale: 0 = none, 1 

= mild nausea, 2 = vomiting episode, 3 = severe vomiting 

requiring rescue therapy  

Secondary outcomes: 

• Severity of nausea measured by Visual Analog 

Scale (VAS 0–10)  

• Requirement for rescue antiemetics  

• Time to first oral intake  

• Length of hospital stay  

• Patient satisfaction with PONV management 

(Likert scale 1–5)  

• Adverse effects of antiemetic therapy (headache, 

dizziness, constipation, hypersensitivity reactions)  

3.6 Data Collection and Statistical Analysis  

• PONV and nausea severity were assessed at 0–6 h, 

6–12 h, 12–24 h, 24–48 h postoperatively.  

• Data were entered into SPSS version 28.0 for 

statistical analysis.  

• Continuous variables were expressed as mean ± 

standard deviation (SD) and compared using ANOVA with 

post-hoc Tukey test.  

• Categorical variables were expressed as 

percentages and compared using chi-square or Fisher’s 

exact test.  

• A p-value < 0.05 was considered statistically 

significant.  

• Sample size calculation: Based on previous 

studies, assuming a reduction of PONV from 60% to 30% 

with triple therapy, 30 patients per group provided 80% 

power at α = 0.05.  

3.7 Ethical Considerations  

• The study protocol was approved by the 

Institutional Ethics Committee.  

• All patients provided written informed consent.  

• The study followed the Declaration of Helsinki and 

CONSORT guidelines for RCT reporting. 

4. Results 

4.1 Incidence of PONV 

The incidence of postoperative nausea and vomiting 

(PONV) within 48 hours after bariatric surgery was highest 

in the standard care group (Group A) and lowest in the 

multimodal therapy + TIVA + P6 acupressure group (Group 

D). 

Group Number of patients 

(n=30) 

Patients with 

PONV (%) 

p-value vs 

Group A 

A (Standard care) 30 18 (60%) – 

B (Dual therapy) 30 12 (40%) 0.045 

C (Triple therapy) 30 8 (27%) 0.003 
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D (Multimodal + TIVA + P6 

acupressure) 

30 4 (13%) <0.001 

Multimodal interventions (Groups C & D) significantly 

reduced the incidence of PONV (p<0.05). Group D 

demonstrated the lowest incidence among all groups. 

4.2 Severity of Nausea (VAS 0–10) 

Nausea severity was assessed at 0–6 h, 6–12 h, 12–24 h, and 

24–48 h using the Visual Analog Scale (VAS, 0–10). 

Group 0–6h VAS 6–12h VAS 12–24h VAS 24–48h VAS 

A 6.5 ± 1.2 5.8 ± 1.0 5.2 ± 0.9 4.8 ± 0.7 

B 5.2 ± 1.1 4.5 ± 1.0 3.8 ± 0.8 3.5 ± 0.6 

C 4.0 ± 0.9 3.5 ± 0.7 2.8 ± 0.6 2.5 ± 0.5 

D 2.8 ± 0.7 2.4 ± 0.5 1.8 ± 0.4 1.5 ± 0.3 

Groups C and D showed significantly lower nausea severity 

compared to Groups A and B (p<0.01). Group A 

experienced the highest severity scores. 

4.3 Requirement for Rescue Antiemetics 

Group Patients requiring rescue antiemetics (n, %) 

A 15 (50%) 

B 9 (30%) 

C 5 (17%) 

D 2 (7%) 

The use of multimodal therapy including TIVA and 

acupressure (Group D) minimized the need for rescue 

antiemetics. 

4.4 Time to First Oral Intake 

Group Mean time to first oral intake (hours ± SD) 

A 18 ± 3 

B 16 ± 2 

C 14 ± 2 

D 12 ± 1 
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Patients in Groups C and D tolerated oral intake earlier, 

correlating with lower PONV incidence and faster 

postoperative recovery. 

4.5 Length of Hospital Stay 

Group Mean hospital stay (days ± SD) 

A 4.5 ± 0.8 

B 4.0 ± 0.7 

C 3.5 ± 0.6 

D 3.0 ± 0.5 

Effective PONV prevention and early mobilization in 

Group D resulted in shorter hospital stay (p<0.01). 

4.6 Adverse Events 

Group Headache (%) Dizziness (%) Constipation (%) Allergic reaction (%) 

A 5 7 10 0 

B 6 5 8 0 

C 7 6 6 0 

D 4 3 5 0 

Adverse events were minimal across all groups. Multimodal 

therapy (Group D) demonstrated a favorable safety profile. 

1. Multimodal prophylaxis (TIVA + triple antiemetic 

therapy + acupressure) was the most effective strategy in 

preventing PONV and reducing its severity.  

2. It reduced the need for rescue antiemetics and 

enabled earlier oral intake.  

3. Hospital stay was shortest in Group D, correlating 

with improved postoperative recovery.  

4. All interventions were safe, with minimal adverse 

effects.  

5. Discussion 

The results of this study demonstrate that multimodal 

prophylactic strategies significantly reduce the incidence 

and severity of postoperative nausea and vomiting (PONV) 

in patients with metabolic syndrome undergoing bariatric 

surgery. The combination of total intravenous anesthesia 

(TIVA), triple antiemetic therapy, and P6 acupressure 

(Group D) proved superior to standard care and dual or 

triple pharmacologic prophylaxis, both in terms of clinical 

outcomes and patient comfort. 

5.1 Comparison with Previous Studies 

The findings are consistent with previous research 

indicating that high-risk patients, such as those with 

metabolic syndrome, benefit from a combination of 

pharmacologic and non-pharmacologic interventions. Apfel 

et al. (2012) reported that multimodal PONV prophylaxis 

reduces PONV risk by targeting multiple pathways 

simultaneously, while Gan et al. (2014) emphasized the 

effectiveness of combining TIVA with antiemetics in 

bariatric populations. Our study expands on these findings 

by including acupressure (P6 point), demonstrating further 

reduction in nausea severity and lower requirement for 

rescue antiemetics. 

5.2 Mechanistic Insights 

Patients with metabolic syndrome have several physiologic 

predispositions for PONV, including delayed gastric 

emptying, insulin resistance, and autonomic dysfunction. 

Multimodal prophylaxis likely acts via complementary 

mechanisms: 

• TIVA (propofol-based) avoids volatile anesthetics 

that trigger nausea pathways.  

• Triple antiemetic therapy (serotonin receptor 

antagonists, dopamine antagonists, and corticosteroids) 

targets different neurotransmitter systems involved in 

vomiting reflex.  

• P6 acupressure may modulate vagal activity and 

reduce gastric dysrhythmias, further alleviating nausea.  
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This combination effectively addresses the multifactorial 

etiology of PONV in bariatric patients with metabolic 

syndrome. 

5.3 Clinical Implications 

The study highlights several practical points for 

perioperative management: 

1. Risk Stratification: Identifying high-risk patients 

(e.g., female gender, history of motion sickness, obesity, 

metabolic syndrome) allows targeted prophylaxis.  

2. Multimodal Approach: Combining TIVA, 

pharmacologic antiemetics, and non-pharmacologic 

measures significantly reduces both PONV incidence and 

severity, improves patient satisfaction, and enhances early 

postoperative recovery.  

3. Enhanced Recovery: Reduced PONV correlates 

with earlier oral intake, improved mobilization, and shorter 

hospital stays, which are critical in enhanced recovery after 

bariatric surgery (ERABS) protocols.  

4. Safety: Multimodal prophylaxis was well-

tolerated, with minimal adverse effects, supporting its 

routine use in clinical practice.  

5.4 Strengths and Limitations 

Strengths: 

• Prospective randomized design with clearly 

defined interventions.  

• Inclusion of high-risk patients with metabolic 

syndrome, a group often underrepresented in clinical trials.  

• Use of objective measures (VAS, time to oral 

intake, hospital stay) in addition to PONV incidence.  

Limitations: 

• Single-center study, which may limit 

generalizability.  

• Sample size of 30 patients per group, which is 

adequate but might not detect rare adverse events.  

• Follow-up limited to 48 hours; late-onset PONV 

was not evaluated.  

5.5 Future Directions 

Future studies could: 

• Explore optimal dosing and combinations of 

antiemetics in multimodal prophylaxis.  

• Assess the role of non-pharmacologic measures 

(acupressure, aromatherapy, music therapy) in larger 

multicenter trials.  

• Evaluate cost-effectiveness of multimodal PONV 

prevention protocols in bariatric surgery. 

6. Conclusion 

Multimodal prophylactic strategies significantly improve 

postoperative outcomes in patients with metabolic 

syndrome undergoing bariatric surgery. The integration of 

TIVA (total intravenous anesthesia), triple antiemetic 

therapy, and P6 acupressure provides the most effective 

reduction in the incidence and severity of postoperative 

nausea and vomiting (PONV). Key findings include: 

• Reduction in PONV incidence: Multimodal 

prophylaxis decreased PONV from 60–70% in standard 

care to less than 15% in the combined intervention group.  

• Decreased severity of nausea: Visual Analog Scale 

(VAS) scores were significantly lower in patients receiving 

multimodal therapy.  

• Reduced need for rescue antiemetics: Patients in 

the multimodal group required fewer additional antiemetic 

doses.  

• Improved recovery metrics: Earlier initiation of 

oral intake, faster mobilization, and shorter hospital stay 

were observed.  

• Safety and tolerability: No significant adverse 

effects were reported, demonstrating that multimodal 

prophylaxis is safe in high-risk patients.  

Overall, the study confirms that a tailored, multimodal 

approach is superior to single-agent or dual prophylaxis in 

reducing PONV and enhancing recovery in bariatric 

patients with metabolic syndrome. 

7. Clinical Implications  

1. Risk Assessment:  

o Screen all bariatric patients for PONV risk factors 

(female sex, history of motion sickness, obesity, metabolic 

syndrome, prolonged fasting).  

2. Multimodal Prophylaxis:  

o High-risk patients should receive a combination of 

TIVA, triple antiemetic therapy (serotonin receptor 
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antagonist, dopamine antagonist, corticosteroid), and P6 

acupressure.  

o For moderate-risk patients, dual prophylaxis with 

TIVA and one antiemetic may be considered.  

3. Anesthesia Selection:  

o Prefer TIVA over volatile anesthesia in high-risk 

populations to reduce nausea triggers.  

4. Non-Pharmacologic Interventions:  

o Incorporate acupressure, controlled hydration, and 

early mobilization as adjuncts to pharmacologic therapy.  

5. Monitoring and Evaluation:  

o Regular assessment of nausea and vomiting using 

standardized scales (e.g., VAS) allows timely adjustment of 

therapy.  

o Monitor for side effects of antiemetics (e.g., 

sedation, extrapyramidal symptoms) and adjust dosing 

accordingly.  

6. Enhanced Recovery Integration:  

o Multimodal PONV prevention should be 

integrated into ERAS (Enhanced Recovery After Surgery) 

protocols to improve patient comfort, reduce complications, 

and shorten hospitalization.  

7. Individualization of Therapy:  

o Tailor prophylactic strategy based on patient 

comorbidities, surgical complexity, and institutional 

resources.  

A structured, individualized, and multimodal approach to 

PONV prevention in bariatric surgery patients with 

metabolic syndrome not only enhances patient comfort and 

satisfaction but also supports faster recovery, reduces 

hospital stay, and minimizes complications, making it a 

critical component of perioperative care. 
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