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Abstract
Aim: Postoperative nausea and vomiting (PONV) is a common problem due to many factors, and is especially seen in the first two hours after the operation. In 
this study, we aimed to investigate the effect of different intraoperative oxygen concentrations on nausea and vomiting in morbidly obese patients.
Material and Methods: After the approval of the ethics committee, 206 patients who underwent laparoscopic bariatric surgery (LBS) in 2018 were included 
in the study by analyzing their files. The patients were divided into two groups according to the O₂ concentrations used. Those given 30% oxygen (n=87) 
were determined as GrupLO, and those given 70% oxygen (n=119) were determined as GrupHO. Demographic data of the patients, body mass index, ASA 
score, hemodynamic parameters and anesthetic agents used, Apfel score, visual analog scale (VAS) score, PONV score, and the amount of metoclopramide 
administered in the post- anesthetic care unit (PACU) were recorded.
Results: There was no significant difference between the groups in terms of demographic data and the anesthetic drugs used. PONV occurring in PACU was 
66.66% (58/87) in Group LO and 44.53% (53/119) in Group HO. There was a statistically significant difference between the groups in the post-operative 
nausea-vomiting score (p<0.05). The amount of metoclopramide administered in PACU was lower in Group HO and it was statistically significant.
Discussion: In this study, we found that the frequency of PONV was higher in morbidly obese patients who underwent LBS, and intraoperative high oxygen 
concentrations reduced the incidence of PONV.
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Introduction
Postoperative nausea and vomiting (PONV) is a common 
problem due to many factors and is seen especially in the first 
two hours after the operation [1, 2]. It is controversial whether 
obesity is a risk factor for PONV. Although there are studies that 
indicate an increase or decrease in the incidence of PONV in 
patients with a relatively high body mass index (BMI) who go to 
surgery under general anesthesia, also some authors argue that 
there is no risk factor for PONV [3, 4, 5]. However, laparoscopic 
bariatric surgeries (LBS) are high-risk surgeries in terms of 
postoperative nausea-vomiting due to both increased intra-
abdominal pressure and incisions affecting the vagus nerve, 
which is the afferent nerve of the nausea-vomiting pathway [6].
PONV, can cause aspiration in unconscious patients with 
inadequate laryngeal reflexes, leading to nosocomial infections, 
morbidity and mortality. In addition, it can increase hospital 
expenses by delaying the patient’s departure from the recovery 
room and discharge from the hospital [7, 8]. All these reasons 
lead to the search for solutions to prevent PONV.
In this study, it was aimed to investigate the effect of different 
intraoperative oxygen concentrations on PONV in morbidly 
obese patients who underwent LBS.

Material and Methods
In this study, the files and e-archive records of morbidly obese 
patients who had LBS in 2018 were examined. The study 
was approved by University Non-Invasive Research Ethics 
Committee (date: 28/01/2019, number 308685). Two hundred 
and six patients, whose data we could access completely, were 
included in the study. ASA IV patients were excluded from the 
study. The patients were divided into two groups as patients 
who received high oxygen (Group HO) and low oxygen (Group 
LO). Group LO (n=87) received 30% oxygen and Group HO 
(n=119) received 70% oxygen. Maquet Servo-i (Siemens, 
Germany) was used as the anesthesia machine, and the fresh 
gas flow was applied at 2 liters/minute. Patients’ ages, genders, 
BMIs, ASA scores, and oxygen saturations in the intra-operative 
and postanesthetic care unit (PACU) were enlisted. Intravenous 
and volatile anesthetics, opioid analgesics, muscle relaxant 
antagonists, post-operative VAS score, and antiemetic amount 
used in PACU were recorded.
PONV score: 1: No nausea-vomiting, 2: There is nausea, 3: 
There is retching, 4: There is vomiting
Apfel Score: 1-Female gender, 2-History of postoperative 
nausea-vomiting or motion sickness, 3-Non-smoking, and 
4-Intraoperative or postoperative opioid use parameters were 
evaluated.
General anesthesia protocol was applied to all patients included 
in the study. All patients were given 2-3 mg/kg propofol based 
on lean body weight and 0.6 mg/kg rocuronium and 0.5 µg/kg 
remifentanil based on ideal body weight at induction. In the 
anesthesia maintenance, 0.01 - 0.1 µg/kg /min remifentanil 
infusion, sevoflurane and desflurane were used as inhalation 
anesthetics. For postoperative analgesia, 1.5 mg/kg tramadol 
or 0.5 mg/kg pethidine were given with 50 mg dexketoprofen 
intraoperatively.
Statistical analysis
Statistical analysis was performed using the Statistical Package 

for the Social Sciences 22.0 software. Data were expressed as 
“mean ± standard deviation”. In the comparison between groups, 
categorical variables were evaluated with the “chi-square test” 
and numerical variables were evaluated with the “independent 
sample t test”. Confidence interval was determined as 95% and 
a p-value less than 0.05 was considered statistically significant.
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
There was no difference between the groups when age, gender, 
ASA, BMI, Apfel Score, duration of surgery and VAS at admission 
to PACU were evaluated (p>0.05) (Table 1). SaO2 values of the 
patients were over 90% at all measurement times and there 
was no statistically significant difference in terms of inhalation 
anesthetics, muscle relaxant antagonists and postoperative 
analgesic agents used in the groups (p>0.05).
Post-operative nausea-vomiting score is shown in Table 2 for 
both groups. There was a statistically significant difference 
between the groups (p<0.05). PONV that occurred in patients 
in the post-operative care unit was 66.66% (58/87) in Group 
LO and 44.53% (53/119) in Group HO, and it was statistically 
significant (p<0.05). When the amount of metoclopramide 
administered in PACU was compared between the groups, 
less rescue antiemetic was administered to Group HO. This 
difference was statistically significant (p<0.05) (Table 3).

Table 1. Demographic Data, ASA, Body Mass Index, Apfel 
Score, VAS, Operation Time.

Group LO Group HO P-value

M/ F 28 / 59 52 / 67 0,063

BMI 45,08 ± 4,64 45,40 ± 5,29 0,65

Age 34,87 ± 9,60 36,26 ± 10,00 0,331

ASA III III -

Apfel Score 1,34  ± 0,80 1,33 ± 0,95 0,945

VAS 4,27 ± 2,13 4,15 ± 1,96 0,666

Surgery Time (min) 79,78 ± 18,25 82,85 ± 17,32 0,22

Table 2. Post operative Nausea Vomiting Score.

Group LO Group HO p-value

No nausea/ vomiting 29 66

0,009
Nausea 37 34

Retching 17 18

Vomiting 4 1

Table 3. Amount of metoclopramide administered in the PACU.

Group LO Group HO p value

No Drug 54 82

0,01510 mg metoklopramid 25 36

20 mg metoklopramid 8 1
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Discussion
One of the most common complaints in patients undergoing 
surgical intervention under general anesthesia is PONV along 
with postoperative pain. Female gender, non-smoking status, 
history of PONV or motion sickness, and opioid usage are defined 
risk factors for PONV. General anesthesia administrations, 
volatile anesthetics and N2O, young age, duration of anesthesia, 
types of surgical methods are other risk factors [9]. Although 
the information about the frequency of PONV in obese patients 
is controversial, it has been reported to be high in bariatric 
surgeries [10]. Although it varies according to the anesthesia 
and surgery methods, there are studies reporting that the 
incidence of PONV reaches up to 98.7%. Therefore, antiemetic 
prophylaxis is recommended for these patient groups [11].
There is disagreement as to whether higher oxygen use 
would be beneficial as a strategy to reduce the risk of PONV. 
Different results were found in two meta-analyses at this 
point. Sungur et al. found it ineffective and Hovaguimian et 
al. found it effective in reducing the incidence of PONV [12, 
13]. At the same time, Hovaguimian et al. stated that no side 
effects were observed in the lungs and surgical site infections 
were less common. In other studies, it has been reported 
that the incidence of PONV has decreased in abdominal and 
laparoscopic gynecological surgeries, but did not affect such 
surgeries as thyroidectomy and strabismus operations [14-17]. 
Greif et al. showed that high oxygen concentrations reduced the 
incidence of PONV in colon surgery [18]. As it is known, the three 
main pathophysiological mechanisms triggering PONV are the 
vestibulocochlear tract, the central chemoreceptor trigger zone, 
and the local gastrointestinal tract. Surgical stress reduces 
intestinal mobilization by reducing gastrointestinal blood flow, 
and surgical manipulations, although not global, may result in 
inadequate tissue perfusion in some gastrointestinal areas. 
Studies have reported that all these causes may affect the 
local gastrointestinal tract and high oxygen concentrations will 
reduce intestinal ischemia, thus can decrease the incidence of 
PONV.
Morbid obesity is a risk factor for increased intra-abdominal 
pressure. Increased intra-abdominal pressure leads to hypo-
perfusion in the gastrointestinal tract [19]. Therefore, morbidly 
obese patients undergoing LBS may be more susceptible to 
nausea-vomiting by the local intestinal tract.
Administration of oxygen at high concentrations was thought 
to be associated with the development of atelectasis. But in a 
systematic review, Mattishent et al. declared that there was no 
increase in complications of high oxygen usage when compared 
the 80% and 30-35 % O2 [20]. Similarly, in a randomized 
controlled study, there was no difference between groups in 
terms of adverse effects when 80% O2 was used [21].
Limitations 
There are some limitations of this study. The number of patients 
between the two groups was different because patients who 
had LBS in a certain time interval were included in the study. 
Due to the retrospective nature of the study, the anesthetic 
and analgesic drugs used could not be randomized between 
groups. Another limitation of the study is that only parameters 
in the PACU were evaluated and these parameters were not 
followed afterwards. This is due to the retrospective nature of 

the study. Further randomized controlled studies are needed to 
recommend the use of high O2 concentrations to prevent PONV 
in this patient group and LBS.
Conclusion 
It is clear that the incidence of PONV depends on many factors. 
Although the mechanism of reducing PONV by intraoperative 
high O2 administration has not been clearly demonstrated, it 
may be due to preventing intestinal ischemia. In our study, we 
found that the incidence of PONV was high in morbidly obese 
patients who underwent LBS, and the use of intraoperative high 
O2 concentrations reduced the PONV. 
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