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Abstract
BACKGROUND 
Bariatric surgery is one of the most effective ways to treat morbid obesity, and 
postoperative nausea and vomiting (PONV) is one of the common complications 
after bariatric surgery. At present, the mechanism of the high incidence of PONV 
after weight-loss surgery has not been clearly explained, and this study aims to 
investigate the effect of surgical position on PONV in patients undergoing 
bariatric surgery.

AIM 
To explore the effect of the operative position during bariatric surgery on PONV.

METHODS 
Data from obese patients, who underwent laparoscopic sleeve gastrectomy (LSG) 
in the authors’ hospital between June 2020 and February 2022 were divided into 2 
groups and retrospectively analyzed. Multivariable logistic regression analysis 
and the t-test were used to study the influence of operative position on PONV.

RESULTS 
There were 15 cases of PONV in the supine split-leg group (incidence rate, 50%) 
and 11 in the supine group (incidence rate, 36.7%) (P = 0.297). The mean operative 
duration in the supine split-leg group was 168.23 ± 46.24 minutes and 140.60 ± 
32.256 minutes in the supine group (P < 0.05). Multivariate analysis revealed that 
operative position was not an independent risk factor for PONV (odds ratio = 
1.192, 95% confidence interval: 0.376-3.778, P = 0.766).

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v16.i7.2088
mailto:liyu11920@hotmail.com
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CONCLUSION 
Operative position during LSG may affect PONV; however, the difference in the incidence of PONV was not 
statistically significant. Operative position should be carefully considered for obese patients before surgery.

Key Words: Postoperative nausea and vomiting; Bariatric surgery; Laparoscopic sleeve gastrectomy; Operative positions; 
Obesity

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Laparoscopic sleeve gastrectomy is associated with a high incidence of postoperative nausea and vomiting 
(PONV). The incidence of PONV was higher in those who underwent the procedure in the supine split-leg position vs those 
who were supine; however, the difference was not statistically significant. Operative position may affect operative duration, 
although it is not a risk factor for PONV.

Citation: Li ZP, Song YC, Li YL, Guo D, Chen D, Li Y. Association between operative position and postoperative nausea and 
vomiting in patients undergoing laparoscopic sleeve gastrectomy. World J Gastrointest Surg 2024; 16(7): 2088-2095
URL: https://www.wjgnet.com/1948-9366/full/v16/i7/2088.htm
DOI: https://dx.doi.org/10.4240/wjgs.v16.i7.2088

INTRODUCTION
The global prevalence of obesity and obesity-related illnesses is escalating. Up to 2.1 billion individuals worldwide are 
categorized as overweight or obese[1]. Numerous studies have established a definitive link between obesity and several 
diseases, including cardiovascular disease, cancer, non-alcoholic fatty liver disease, and coronavirus disease 2019[2-5]. 
Bariatric surgery has proven to be one of the most effective interventions for metabolic regulation and weight reduction 
among obese patients[6]. Among the most frequently performed procedures is laparoscopic sleeve gastrectomy (LSG). 
Bariatric surgery has been shown to be one of the most effective intervention for metabolic control and weight loss in 
patients with obesity[7,8].

Postoperative nausea and vomiting (PONV) is a prevalent complication after surgery, particularly in bariatric 
procedures. According to studies, the incidence of PONV can reach up to 59.6% in bariatric surgery patients[9]. PONV 
can lead to several potential secondary complications, such as aspiration, incision rupture, higher medical costs, and an 
increased risk of postoperative bleeding[10]. Notably, dehydration caused by vomiting is a common reason for 
readmission following bariatric surgery[11]. Risk factors for PONV include being female, young age, the use of volatile 
anesthetics, preoperative reflux symptoms, non-smoking status, the administration of postoperative opioids, and 
prolonged anesthesia duration[12]. However, specific risk factors in bariatric surgery patients have not been identified. 
Operative positions refer to the positions of the patient during the operation. Proper operative positions are convenient to 
the exposure of the surgical field and the operative procedure. There are few studies on operative positions in terms of 
bariatric surgery. This study aimed to investigate the influence of operative positions for PONV in patients undergoing 
bariatric surgery.

MATERIALS AND METHODS
Patients and design
This study was approved by the Ethics Committee of the Affiliated Hospital of Qingdao University (Qingdao, China; 
Ethics Approval Number: QYFY WZLL27397). The inclusion criteria were as follows: LSG; no postoperative complica-
tions; routine use of prophylactic antiemetics during surgery; a consistent anesthesia plan during surgery; return to the 
ward after surgery; and hospitalization without other indications[13]. Individuals at high risk for anesthesia, those with 
serious complications, intensive care unit admission, other surgeries, non-laparoscopic surgery, and different anesthetic 
protocols were excluded.

Seventy-two patients were initially eligible for this study; however, after screening according to the inclusion and 
exclusion criteria, 60 were ultimately included. Patients were divided into two groups according to surgical position and 
period: Supine split-leg, between June 2020 and July 2021 (n = 30); and supine, between August 2021 and February 2022 (
n = 30). Reasons for exclusion were as follows: Serious complications of obesity (n = 3); history of treatment in the 
intensive care unit (n = 6); undergone other surgeries (n = 2); and different anesthetic protocol (n = 1) (Figure 1).

Patients who underwent surgery positioned supine were placed in the middle of the bed, with hands on both sides of 
the body and legs fixed to the operating bed to ensure the head was high and feet were low during the procedure 
(Figure 2A). Patients who underwent surgery in the supine split-leg position had their legs on the footrest after laying flat 
on the operating bed, separating the legs, keeping the included angle between the legs at < 90° and properly fixed 

https://www.wjgnet.com/1948-9366/full/v16/i7/2088.htm
https://dx.doi.org/10.4240/wjgs.v16.i7.2088
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Figure 1 Flow diagram of this study. ICU: Intensive care unit; LSG: Laparoscopic sleeve gastrectomy.

Figure 2 The supine position group and supine split-leg position group. A: The supine position group; B: The supine split-leg position group.

(Figure 2B). During the procedure, the patients were adjusted to the reverse Trendelenburg position (the angle was 
maintained at 30°); operative positions were not altered and efforts were made to ensure stability of both operative 
positions. Possible differences between the 2 operative positions were considered to be consistent. None of the patients 
received postoperative nasal tubes. All patient information was obtained in accordance with the ethical standards of the 
National Research Committee and the 1964 Helsinki Declaration and its later amendments or comparable ethical 
standards. Informed consent was obtained from all patients included in the study.

Perioperative management
Anesthetic management followed a standardized clinical protocol. All patients were treated by the same anesthesia team, 
and sufentanil, propofol, etomidate, and sevoflurane for inhalation were used to induce and maintain anesthesia. 
According to recent studies and guidelines, antiemetics are routinely used during the operation[14-16]. The specific 
scheme was intravenous ondansetron hydrochloride (8 mg)/intravenous dolasetron mesylate (12.5 mg).

Postoperatively, the patients were transferred to the general ward and their vital signs were closely monitored. Proton 
pump inhibitors and antibiotics were routinely used in the ward. The patients were evaluated for nausea and vomiting 
using a numerical rating scale (NRS). To promote early recovery, patients were encouraged to get out of bed early on the 
day after the operation.
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Antiemetics were used in patients experiencing ≥ 2 episodes of vomiting or retching, and any nausea lasting > 30 
minutes when the patient requested treatment. Based on numerical rating scale results, symptoms after surgery were 
treated with antiemetics, including metoclopramide (10 mg) intramuscular injection and ondansetron hydrochloride (8 
mg) intravenous injection. The nursing team would monitor patient vital signs. If the patients experienced serious 
complications, such as arrhythmia and heart failure, the study was discontinued. Finally, the occurrence of PONV was 
evaluated based on the use of antiemetics and follow-up after surgery.

Data collection and analysis
This retrospective study included data from patients with obesity who were admitted to and underwent bariatric surgery 
at the Affiliated Hospital of Qingdao University between June 2020 and February 2022. Medical records were collected 
and reviewed, mainly recording the following data: Demographic and clinical data, including age, sex, body mass index 
(BMI), and time of use of antiemetics after surgery, as well as some details during the operation, including anesthesia 
plan, operation preparation time, operative duration, anesthesia recovery time after surgery, and use of antiemetics.

Normally distributed variables are expressed as mean ± SD, while those that were non-normally distributed are 
expressed as median (interquartile range). Continuous variables were analyzed using the t-test or Wilcoxon rank-sum 
test, and classified variables were compared using the χ2 test. Differences with P < 0.05 were considered to be statistically 
significant. Multivariate logistic regression analysis was used to study the factors influencing postoperative complica-
tions, and risk was expressed as odds ratio (OR) with corresponding 95% confidence interval (CI). Data analysis was 
performed using SPSS version 26 (IBM Corporation, Armonk, NY, United States).

RESULTS
Baseline data
Data from 60 patients with obesity who underwent LSG between June 2020 and February 2022 were reviewed. 
Demographic information of all patients is summarized in Table 1.

Procedure-related data
Relevant data regarding the operative process in the 2 groups (i.e., supine split-leg vs supine) are summarized in Table 2. 
In the supine split-leg group, the mean preoperative preparation time was 35.00 ± 22.25 minutes, operative duration was 
168.23 ± 46.24 minutes, anesthesia recovery time was 50.0 ± 30.00 minutes, and duration of hospitalization was 4 ± 1 days. 
In the supine group, the mean preoperative preparation time was 35.00 ± 21.25 minutes, operative duration was 140.60 ± 
32.256 minutes, anesthesia recovery time was 42.5 ± 16.00 minutes, and length of hospitalization was 4 days. There were 
significant differences in operative duration between the 2 groups (P < 0.05).

Incidence of PONV and administration of rescue medication
Data from 60 patients who underwent bariatric surgery were collected for this study, of whom 26 experienced PONV: 15 
in the supine split-leg group and 11 in the supine group. In the supine group, 11 patients were administered antiemetics 
1-2 times and 4 were treated > 3 times. Six patients required treatment within 0-6 hours, 2 were treated for 6-12 hours, and 
7 were treated for > 12 hours. In the split-leg group, 9 patients were administered antiemetics 1-2 times and 2 were 
treated > 3 times. Five patients were treated within 0-6 hours, 2 for 6-12 hours, and 4 for > 12 hours. The differences were 
not statistically significant (P > 0.05). Patient vomiting status and the use of antiemetics are summarized in Table 3.

Risk factors for PONV
Previous studies have reported that smoking, BMI, sex, and other conditions are associated with the occurrence of PONV
[17]. Subsequently, risk factors for PONV were analyzed using multivariate analysis. Regarding the factors associated 
with the occurrence of PONV, there were no statistically significant differences (P > 0.05) between smoking status, BMI, 
and sex. Results revealed that operative position was not an independent risk factor for PONV (OR = 1.192, 95%CI: 0.376-
3.778, P = 0.766) (Table 4).

DISCUSSION
The current research indicates that the incidence of PONV in bariatric surgery is notably higher than in other routine 
surgeries, as evidenced by studies[18-21]. However, the mechanism behind this high incidence of PONV has not been 
fully explained. In clinical practice, the incidence of PONV varies depending on the operative positions. This study aims 
to elucidate the high incidence of PONV from a different perspective.

Operative positions refer to the positioning of the patient during surgery. Ensuring the correct operative positions is 
crucial for the well-being of patients[22]. Numerous operative positions can be employed during laparoscopic surgery 
and play a significant role, particularly in the realm of intraoperative anesthesia[23]. Many postoperative complications, 
including spinal cord injury, are associated with operative positions[24]. Despite being a common postoperative 
complication, there are limited studies exploring the effects of operative positions on PONV. This research focuses on the 
correlation between PONV and operative positions, and it has gathered a portion of surgical data for analysis.
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Table 1 Demographical characteristics data of the patients

Variable The supine position group The supine split-leg position group P value

Age (year) 32.27 ± 7.00 30.40 ± 6.04 0.273

BMI (kg/m2) 39.88 ± 5.48 39.90 ± 4.83 0.986

Gender (female), n (%) 24 (80) 28 (93) 0.490

Smoking 12 2 0.002a

Systolic pressure (mmHg) 141.1 ± 16.90 131.77 ± 17.11 0.038a

Diastolic pressure (mmHg) 93.77 ± 13.18 88.93 ± 12.20 0.146

Blood uric acid (μmol/L) 402.00 (376.00, 485.25) 409.50 (343.25, 464.00) 0.124

Fasting blood-glucose (mmol/L) 5.44 (4.80, 6.96) 5.04 (4.59, 5.62) 0.311

ALT (U/L) 42.50 (18.25, 82.25) 27.00 (17.00, 44.75) 0.149

AST (U/L) 27.00 (18.50, 47.50) 21.00 (17.00, 30.25) 0.120

aP < 0.05.
Normal distribution was expressed as the mean ± SD, non-normal distribution is expressed as median (interquartile spacing). The percentage (95% 
confidence interval) was for categorical variables. BMI: Body mass index; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.

Table 2 Clinical data of the patients

Variable The supine position group The supine split-leg position group P value

Preparation time before surgery (minute) 35.00 (28.75, 50.00) 35.00 (28.75, 50.00) 0.834

Operation time (minute) 140.60 ± 32.26 168.23 ± 46.24 0.009a

Anesthesia recovery time (minute) 42.5 (39.00, 55.00) 50.00 (40.00, 70.00) 0.05

Hospitalization time (day) 4 (1) 4 (0) 0.181

aP < 0.05.
Normal distribution was expressed as the mean ± SD, non-normal distribution is expressed as median (interquartile spacing). The percentage (95% 
confidence interval) was for categorical variables.

Table 3 Application of vomiting and antiemetics

Variable The supine position group The supine split-leg position group P value

Vomiting 11 (36.7%) 15 (50.0%) 0.297

Number of antiemetics applications (frequency)

0 19 15 0.599

1-2 9 11

> 3 2 4

Time of application of vomiting medicine

- 19 15 0.736

0-6 hours 5 6

6-12 hours 2 2

> 12 hours 4 7

Operative positions refer to the patient’s position during surgery. The correct operative position is crucial for patients. 
Various operative positions can be used for laparoscopic surgery and play a significant role in the surgical procedure, 
especially in the realm of intraoperative anesthesia. Many postoperative complications are tied to operative positions, 
including spinal cord injury. Several studies have shown that the incidence of PONV after bariatric surgery is high[19,
21]. Researchers found that the occurrence of PONV reaches up to 90% in LSG[18], which differs from our findings.
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Table 4 Odds ratio and 95% confidence intervals of risk factors for postoperative nausea and vomiting after bariatric surgery

95% confidence interval
Influencing factor P value OR

Superior limit Lower limit

Position 0.766 1.192 0.376 3.778

Gender 0.585 0.603 0.098 3.712

BMI 0.515 1.038 0.927 1.163

Smoking 0.161 2.97 0.649 13.592

BMI: Body mass index; OR: Odds ratio.

In our results, over 43.3% of patients developed PONV. Among them, 36.7% of patients experienced PONV in the 
supine position group, while 50.0% of patients did so in the supine split-leg position group. Regarding the administration 
of antiemetics, some researchers found that nearly all patients diagnosed with PONV received their first rescue 
medication within 6 hours after surgery. However, in another study, about 46.0% of patients received their first rescue 
antiemetic within 6 hours post-surgery[9]. In our study, only 18.3% of patients had their first rescue medication within 6 
hours, with 16% in the supine position group and 20% in the supine split-leg position group.

A possible explanation for this difference is that prophylactic antiemetics were administered at the end of surgery. 
Routine intraoperative use of prophylactic antiemetics may reduce the likelihood of PONV in patients within 6 hours 
after surgery[14,15,25]. For patients who still experience PONV, we attribute it to their larger weight base, and the 
number of anesthetics used during surgery is also higher than in ordinary individuals. A study pointed out that PONV 
and the administration of antiemetics lead to a prolonged hospital stay for patients[26]. However, our results confirmed 
that there was no significant difference in hospital stay between the two groups, which may be related to the small 
number of cases we studied.

In our research, we observed no significant difference in preoperative preparation time between the two groups, likely 
attributed to our mature team collaboration. However, there was a notable difference in operation time, where the 
operation time in our study was significantly longer than reported in relevant literature[27]. The potential explanations 
for this are as follows: Firstly, during surgical procedures, we routinely suture and reinforce the cutting margin, which 
subsequently prolongs the operation time. Secondly, it is worth noting that the operation time in our study refers to the 
duration from the commencement of anesthesia to its conclusion, rather than solely the time required for surgical 
manipulation. Thirdly, this discrepancy may be related to the learning curve of our surgical team. Furthermore, the 
operation time in the supine split-leg position group was significantly longer compared to the supine position group. This 
is likely due to the enhanced convenience for surgeons and assistants during the operation in the supine position, as well 
as the improved accessibility for the instrument nurse to observe the operating table.

In multivariable logistic regression analyses, smoking, BMI, and gender have been confirmed as not being risk factors 
for PONV, consistent with previous studies[9], yet differing from the findings of Apfel et al[28]. We posit this may be due 
to the lack of statistical difference in gender and BMI among patients undergoing various surgical procedures before 
surgery, as well as the small sample size in this single-center retrospective study. Research has revealed a possible 
association between opioid usage and PONV issues[23]. The recovery time from anesthesia is primarily linked to the 
patient's intraoperative medication dosage and individual body metabolism[12,13]. Operation time can be influenced by 
surgical positions; longer operations tend to require higher anesthesia doses. In our results, the supine split-leg position 
group had an average operation time of 168.23 ± 46.24 minutes, whereas the supine position group’s operation time was 
140.60 ± 32.256 minutes. The supine split-leg position group required significantly more time compared to the supine 
position group. Consequently, anesthesia doses were higher in the supine split-leg position group due to the varying 
operation times. We anticipated differences in PONV incidence, yet surprisingly, the probability of PONV was not 
significantly different between the two groups. Surgical position was also not a risk factor for PONV, contrary to the 
results of Hozumi et al[27]. Our study found that 26 patients undergoing LSG experienced PONV, with an incidence of 
50% in the supine split-leg position group and 36.7% in the supine position group (P = 0.297). This discrepancy may stem 
from several reasons. Primarily, PONV is a subjective research indicator, and tolerance varies among individuals. 
Secondary, this study only performed the analysis for the incidence of PONV and the extent of PONV was not 
considered. Thirdly, the quality of assessment for PONV in our study might be poor compared with well-planned 
prospective study.

In summary, our study revealed the impact of operative positions on the occurrence of PONV. We speculate that this 
could be attributed to the influence of operative positions on the intraoperative anesthesia dosage. Therefore, careful 
selection of operative positions during preoperative management is crucial. Our research does have certain limitations. 
Firstly, we were unable to collect intraoperative data regarding the amount of anesthesia administered. Secondly, our 
utilization of antiemetics relies heavily on patients’ subjective factors. Due to individual differences in tolerance, it is 
challenging to ensure consistency in symptom relief when administering antiemetics to each patient. Lastly, owing to the 
learning curve, there are disparities in surgeons’ proficiency. As a result, further prospective studies are necessary to 
validate the effect of operative positions on PONV.
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CONCLUSION
LSG procedures exhibited a high rate of PONV. Specifically, the incidence of PONV was greater in the supine split-leg 
position group (50%) compared to the supine position group (36.7%), though this difference was not statistically 
significant (P = 0.297). Our findings indicate that operative positions can indeed influence the duration of surgery, 
although they do not constitute a risk factor for PONV. Therefore, we recommend careful selection of operative positions 
for these patients.
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