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Abstract 
Background: Postoperative nausea and vomiting (PONV) is a common complication in inpatient and outpatient settings. 
Multimodal approaches have been pursued to minimize this undesirable outcome. Despite consensus guidelines for the 
management of PONV have been updated and published for many years, data from our pilot study showed that patients with 
high-risk surgeries for PONV, laparoscopic cholecystectomy (LC), still hardly received perioperative PONV prophylaxis. This 
study aimed to compare the incidences of PONV in adult patients undergoing elective LC who were administered preoperative 
intravenous fluid loading, ondansetron, or neither fluid nor ondansetron in the setting of a regional hospital in a developing country.

Methods: The study was designed as a prospective randomized controlled trial. The total of 171 patients was allocated to three 
groups: one received fluid loading with Ringer’s lactate solution before the operation; the second received ondansetron; and the 
third group received neither.

Results: In total, 156 patients were analyzed. Their demographic data, history of motion sickness/PONV, and smoking status 
were not significantly different. The overall incidences of PONV within 24 hours of surgery were 29.1% in the fluid group, 18.4% 
in the ondansetron group, and 25% in the control group, but the difference was not statistically significant (P = .442). In subgroup 
analysis, the incidences of PONV and PON in patients younger than 50 years old were significantly different among the three 
groups (P = .008). A post hoc analysis showed that patients under 50 years in the ondansetron group had significantly lower 
incidences of PONV and PON than those in the control and fluid groups. However, the incidences of morphine consumption and 
dizziness in the ondansetron group were significantly higher than those of the two other groups.

Conclusions: Neither the preoperative intravenous fluid loading nor the ondansetron affected PONV in patients aged 50 and 
older undergoing LC, compared with control. Ondansetron was beneficial for PON prophylaxis in patients under the age of 50, 
whereas preoperative intravenous fluid loading was considered a risk factor for PON in this population.

Abbreviations: 5-HT3 = 5-hydroxytryptamine, ASA = American Society of Anesthesiologists, IQR = interquartile range,  
LC = laparoscopic cholecystectomy, NSAIDs = non-steroidal anti-inflammatory drugs, PON = postoperative nausea, PONV = 
postoperative nausea and vomiting, POV = postoperative vomiting, SD = standard deviation, VRS = verbal rating score.

Keywords: fluid therapy, laparoscopic cholecystectomy, ondansetron, postoperative nausea and vomiting

1. Introduction

Multiple advances have been made in the last decade toward 
minimizing adverse outcomes after surgery and anesthesia; how-
ever, nausea and vomiting remain one of the most undesirable 

postoperative outcomes.[1,2] Many effects are related to postop-
erative nausea and vomiting (PONV), including suture dehis-
cence, aspiration of gastric contents, and esophageal rupture.[2–4] 
The incidence of PONV varies considerably in both inpatient 
and outpatient settings. The incidence of postoperative nausea 
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(PON) alone ranges from 20% to 40%,[2] while that of post-
operative vomiting (POV) ranges from 12% to 25%.[2,5]As to 
PONV, its incidence ranges from 25% to 30% for general sur-
gery,[2,5,6] and it has been found to reach 60–70% in high-risk 
patients.[2,5] High-risk patients include those of the female gen-
der, nonsmokers, postoperative opioid users, and those with a 
history of PONV or motion sickness.[1,3] Additionally, laparo-
scopic surgery is a surgical risk factor for PONV.[7] Its incidence 
after laparoscopic cholecystectomy (LC) is higher than for other 
types of surgery, with reports of 46% to 75% for patients who 
did not receive antiemetic treatment.[2,6,8]

The most recent consensus guidelines for the management of 
PONV, published in 2020, recommend the use of an antiemetic 
combination strategy and a multimodal prevention approach 
to prevent and treat PONV in clinical settings.[1] The first-line 
recommended pharmacological antiemetic for use as PONV 
prophylaxis in adults is a 5-hydroxytryptamine (5-HT3) recep-
tor antagonist.[1,2] It affects the chemoreceptor trigger zone and 
vagal afferents in the gastrointestinal tract,[9] and it is consid-
ered to be very effective for PONV management. Nevertheless, 
there are some drug-related adverse events, including headache, 
increased liver enzymes, constipation,[9] extrapyramidal reac-
tions, seizure,[10] anaphylaxis,[11] and cardiac arrhythmia.[10] 
These prolong hospitalization and increase treatment costs.[9–11]

Since 2010, several studies have demonstrated that the use 
of a preoperative higher volume hydration protocol can signifi-
cantly reduce the incidence of PONV and is cost-effective in the 
absence of prophylactic antiemetic therapy.[12–17] The mechanism 
is unclear. However, it has been postulated that fluid loading 
before the induction of anesthesia most probably reduces the 
volume deficit, bringing a patient closer to normovolemia and 
decreasing intestinal hypoperfusion. The fluid loading may also 
be related to a reduced release of serotonin.[9,12,15] A systematic 
review in 2012 suggested that an intravenous crystalloid supple-
ment was associated with a lower incidence of several PON out-
comes.[14] Still, some POV and PONV outcomes failed to reach 
statistical significance, which might have been because of a lack 
of statistical power.[14]

Despite the fact that a consensus management guideline for 
PONV has been updated and published for many years, a pilot 
study in our hospital demonstrated that patients barely received 
PONV prophylaxis even with high PONV risk surgery such as 
a LC. The main reasons were that there was no PONV prophy-
laxis protocol in our hospital and anesthetists were not aware of 
risk factors for PONV, respectively. Our pilot study showed an 
incidence of PONV in patients undergoing LC with no PONV 
prophylaxis approximately 35%. This trial hypothesized that 
the incidences for patients receiving preoperative intravenous 
fluid loading and those administered ondansetron would 
be statistically lower than that for patients not given fluid or 
ondansetron; however, both incidences were expected to be not 
statistically different. PONV incidences were compared in three 
patient groups after elective LC: those who received preopera-
tive intravenous fluid loading, those who received ondansetron, 
and those who received neither fluid nor ondansetron.

2. Materials and Methods
This prospective randomized controlled study was registered 
at ClinicalTrials.gov (NCT03141645; 05/05/2017). Ethics 
approval was obtained from the Siriraj Institutional Review 
Board (Si491/2017) and Buddhachinaraj Institutional Review 
Board (074/60). All methods were carried out following rele-
vant guidelines and regulations. Each participant was informed 
about the study protocol in detail and signed an informed con-
sent form before enrollment by one of the authors. The inclusion 
criteria were patients undergoing elective LC at Buddhachinaraj 
Hospital between June 2017 and August 2018, aged 18 to 70 
years, and the American Society of Anesthesiologists (ASA) 
physical status of 1 to 3. Patients were excluded if they were 

pregnant or breast-feeding; had taken antiemetic drugs during 
the 24 hours preceding the surgery; were hypersensitive to 
ondansetron; had chronic kidney disease (stages 4–5), conges-
tive heart failure, valvular heart disease, a left ventricular ejec-
tion fraction < 40, or cirrhosis (Child-Pugh score C); declined 
to participate; could not communicate; or were unable to com-
prehend the purpose of the study. In addition, if the surgery was 
converted to another operation, the patient concerned was auto-
matically dropped from the study. The study recruitment was 
stopped when the sample size goal has been reached.

2.1. Hospital and setting

Our hospital, Buddhachinaraj Phitsanulok hospital, is classified 
as a regional hospital in Phitsanulok province and under the 
Ministry of Public Health, Thailand. It has a collaborative proj-
ect to increase the production of rural doctors and is an affiliated 
teaching hospital of the Faculty of Medicine Siriraj Hospital, 
Mahidol University. General anesthesia in our hospital has been 
done without a routine PONV prophylaxis. Anesthesiologists 
and nurse anesthetists can administer medications for PONV 
prophylaxis by their preference; including drug, dose, and using 
a single drug or combination therapy.

2.2. Randomization and study groups

Using computer-generated assignment by an investigator with 
no clinical involvement in the trial, the patients were ran-
domly allocated following blocked randomization procedures 
(using a block size of 9) to one of three study groups: a fluid 
group, an ondansetron group, and a control group. The allo-
cation sequence was concealed from the researcher enrolling 
and assessing patients in sequentially numbered, opaque, sealed, 
and stapled envelopes. The details of the allocated sequence 
were unknown to other investigators. After induction of anes-
thesia, the appropriate numbered envelope was opened at the 
operation theater; and this information was then given to the 
anesthesia team who anesthetizes the participants. Whereas 
anesthesiologists were aware of the allocated arm; patients, out-
come assessors, and data analysts were kept blinded to the allo-
cation throughout the study period.

The patients in the fluid group received Ringer’s lactate solu-
tion (10 mL/kg) for 15 minutes before the commencement of 
their operation. In the ondansetron group, patients were intrave-
nously administered ondansetron (8 mg) for 15 minutes before 
the end of the operation. In contrast, the control group patients 
did not receive either preoperative intravenous fluid loading or 
intravenous ondansetron.

2.3. Anesthesia and analgesia

On the night before surgery, the patients were not allowed to 
consume any food or drink after midnight. After that time, they 
were administered an intravenous solution with 5% dextrose 
in normal saline at a maintenance rate. Standard general anes-
thesia and orotracheal intubation were applied to all patients. 
General anesthesia was initiated with a 100% preoxygenation 
and induced with intravenous fentanyl (1 mcg/kg), propofol 
(1.5–2 mg/kg), and succinylcholine (1–1.5 mg/kg). After oro-
tracheal intubation was achieved, cisatracurium was provided 
as a muscle relaxant and maintained every 30 minutes during 
surgery. The ventilator setting was initially set at 8 mL/kg of 
tidal volume, and the respiratory rate at 12 breaths per min-
ute, with an inspiratory: expiratory ratio of 1:2 and a posi-
tive-end expiratory pressure of 5. The ventilator setting was 
adjusted to maintain intraoperative normocarbia. The anesthe-
sia was maintained with sevoflurane in a mixture of air and 
oxygen (50% each), with the end-tidal concentration of sevo-
flurane adjusted to keep it at 0.8–1.0 MAC. The intraoperative 
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standard monitoring included electrocardiography, heart rate, 
noninvasive blood pressure, oxygen saturation, end-tidal carbon 
dioxide, end-tidal gas, and core temperature. A thermal blanket 
was positioned over the exposed parts of the body to maintain 
perioperative normothermia. Supplemental doses of fentanyl 
(25 mcg) were administered if either the intraoperative blood 
pressure or the heart rate exceeded the baseline value by 20%. 
Hypotension ‐ defined as a blood pressure <20% of the baseline 
value ‐ was treated with intravenous norepinephrine or ephed-
rine. Bradycardia, defined as a heart rate <60 beats per minute 
and/or a rapidly falling heart rate, was treated with intrave-
nous atropine. All patients received an intravenous infusion of 
Ringer’s lactate solution at a maintenance rate determined with 
the Holliday–Segar method.

The postoperative analgesia was assessed with a verbal rating 
score (VRS; 0 = no pain, 10 = worst pain) at rest in the post-an-
esthesia care unit (PACU) and on the surgical ward. If the VRS 
pain at rest was >3, the patient was given intravenous morphine 
(3 mg). All patients received multimodal analgesia with parac-
etamol and NSAIDs (non-steroidal anti-inflammatory drugs) (if 
no contraindication) around the clock.

2.4. Surgical technique

Intravenous prophylactic antibiotics were administered to 
every patient. All operations were performed by well-expe-
rienced surgeons (with at least 3 years’ experience in LC). 
Pneumoperitoneum was created by CO2 insufflation performed 
by the surgeon. Intraoperatively, the intraabdominal pressure 
was maintained at 8 to 16 mm Hg by an automatic insufflator 
and a nasogastric tube was not routinely retained.

2.5. Data collection and outcome measures

Patients’ demographic data and intraoperative data were imme-
diately collected after the end of the operation. Postoperative 
data were collected from the patients’ charts and entered on 
a case-record form by one of the authors or a research assis-
tant who was kept blinded to the allocation and intraopera-
tive data. Additionally, all patients were blinded throughout the 
study period. The postoperative care pathway was followed as 
per routine by ward nurses, and postoperative complications 
of anesthesia were evaluated by anesthesia teams during their 
postoperative rounds. Patients had no restrictions on activities, 
and they were encouraged to resume work and normal daily 
activities as soon as possible. They were discharged as per the 
usual practices at Buddhachinaraj Hospital.

The following data were collected: demographic characteris-
tics; duration of surgery; conversion rate to other operations; the 
amount of preoperative fluid administration (defined as the vol-
ume of intravenous fluid administered from the commencement 
of fasting to the start of the operation); the volume of intraoper-
ative fluid administered; estimated blood loss during the opera-
tion; the intraoperative and postoperative usage and amounts of 
analgesic medications; the quality of pain relief; the incidence of 
PON, POV and PONV in the first 24-hour postoperative period; 
the treatment of PON, POV and PONV including conservative 
treatment and pharmacological treatment; side effects related to 
fluid loading and ondansetron; intraoperative and postoperative 
complications; and length of postoperative hospital stay. The 
side effects related to fluid loading comprised urinary retention 
requiring catheterization, volume overload, and congestive heart 
failure; those related to ondansetron were headache, dizziness, 
extrapyramidal reactions, and cardiac arrhythmia.

The primary outcome of this study was the PONV incidence 
for the 24 hours following the operation. The secondary out-
comes were the length of hospital stay after the operation, the 
incidence of side effects related to fluid loading and ondanse-
tron, and other postoperative complications.

2.6. Sample size calculation and statistical analysis

The sample size calculation was based on a pilot study in our 
hospital and the other two studies.[8,15] The pilot study demon-
strated a PONV incidence of approximately 50% in patients 
who did not receive either preoperative intravenous fluid load-
ing or intravenous ondansetron as routine care in our hospital. 
A study by Liberman et al showed ondansetron decreases the 
incidence of PONV from 66% to 40% with placebo;[8] while a 
study by Lambert et al demonstrated patients receiving a preop-
erative fluid bolus experienced a lower incidence of PONV than 
patients receiving a routine amount of intravenous fluid admin-
istration (22% vs. 52%).[15] It used nQuery Advisor (version 7.0; 
Statistical Solutions Ltd., Cork, Ireland) to detect a reduction in 
the primary outcomes of the 2 intervention groups (25%) rela-
tive to the control group (50%), with a type I error of 0.05 and 
a power of 80%. After allowing for a 10% dropout, the sample 
size was 57 patients for each group.

Categorical data are presented as the number of patients 
and proportions, and comparisons between the groups used 
the Chi-squared test. Continuous parametric data are tested 
for normality and presented as mean ± standard deviation 
(SD), or median (interquartile range; IQR) as appropri-
ate. Comparisons between the groups used ANOVA or a 
Kruskal–Wallis test, with a post hoc analysis as appropriate; 
and a P-value <.050 was considered significant. The statis-
tical analyses were performed using IBM SPSS Statistics for 
Windows (version 21.0; IBM Corp., Armonk, NY).

3. Results
Of the 269 patients enrolled in this study, 171 patients were 
randomized. Fifteen patients were converted from the laparo-
scopic technique to an open cholecystectomy, leaving a total of 
156 patients for the final analysis (Fig. 1). Table 1 details the 
patient characteristics (gender, age, body mass index, ASA phys-
ical status, underlying diseases, smoking status, and a history of 
motion sickness and/or PONV). The data of the 3 groups were 
not statistically different (P > .050).

There were also no significant differences in the intraop-
erative data of the 3 groups (duration of surgery, amount of 
intraoperative fentanyl, estimated blood loss, and incidences 
of hypotension and bradycardia; P > .05). All patients under-
went reversal of neuromuscular blocking agents at the end of 
surgery with neostigmine 2.5 mg and atropine 1.2 mg intrave-
nously. The volumes of preoperative intravenous fluid adminis-
tered before entering the operating theater to the 3 groups were 
similar. However, the fluid administration inside the operating 
theater for the fluid group (908 ml ± 283 mL) was significantly 
higher than that for the ondansetron group (390 mL ± 141 mL; 
P < .001) and the control group (333 mL ± 102 mL; P < .001; 
Table 2).

The incidences of PONV and PON were 16 patients (29.1%, 
95% CI 17.6‐42.9%) in the fluid group, 9 patients (18.4%, 
95% CI 8.8‐32%) in the ondansetron group, and 13 patients 
(25%, 95% CI 14‐38.9%) in the control group, with no sta-
tistically significant difference (P = .442). Furthermore, the 
incidences of POV in the three groups were comparable (P = 
.353; Table 3). We further explored the incidences between age 
subgroups (<50, and ≥50 years). The incidences of PONV and 
PON in patients younger than 50 years old were significantly 
different among three groups (P = .008 and P = .008, respec-
tively; Table 4). Additionally, no patients under the age of 50 
in the ondansetron group reported experiencing nausea and/or 
vomiting after surgery. A post hoc analysis showed that patients 
under 50 years in the ondansetron group had significantly lower 
incidences of PONV and PON than those in the control and 
fluid groups (0% vs 30% and 38.5%, P < .050).

Seven patients (5 from the control group, and 2 from the 
ondansetron group) required a conservative treatment such as 
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taking deep breaths, ammonia or aroma inhalant, or placing a 
cool compress on the forehead. All 16 PONV patients (100%) 
in the fluid group required pharmacological treatment, com-
pared with 6/9 patients (66.7%) in the ondansetron group and 
8/13 patients (61.5%) in the control group who needed that 
treatment (P = .028). Four patients (two from the ondansetron 
group, and one each from the fluid and control groups) required 
a pharmacological combination therapy, in which they were 
administered more than one antiemetic drug. The antiemetic 
drugs of choice were metoclopramide and domperidone.

Moving on to postoperative pain and analgesia, both the 
scores for postoperative pain and the morphine requirements of 
the 3 groups were comparable (P = .650 and .560, respectively). 
Dizziness was the only postoperative adverse event that differed 

significantly between the three groups (P = .028). While more 
of the ondansetron patients experienced dizziness (16.3%) than 
those receiving fluid (1.8%), the incidence for the ondansetron 
group was not significantly different from the incidence for the 
control group (7.7%). There were no reported cases of cardiac 
arrhythmia, congestive heart failure, or extrapyramidal symp-
toms. The lengths of postoperative hospital stay for the 3 groups 
were identical (2 days).

4. Discussion
PONV is a common reason for discharge delay and readmission, 
especially for ambulatory surgery.[18,19] Regarding consensus 
guidelines, ondansetron is considered to be the gold-standard 

Figure 1. Consort flow diagram.

Table 1

Demographic characteristics.

 Fluid group (n = 55) Ondansetron group (n = 49) Control group (n = 52) P value 

Female 40 (72.7) 33 (67.3) 37 (71.2) .829
Age (years) 49 ± 11 51 ± 12 51 ± 13 .661
Age < 50 years 26 (47.3)  20 (40.8) 20 (38.5) .633
Body mass index (kg/m2) 26.1 ± 4.8 25.5 ± 3.9 25.9 ± 5.1 .775
ASA physical status    .126
  I 18 (32.7) 19 (38.8) 13 (25)  
  II 36 (65.5) 27 (55.1) 32 (61.5)  
  III 1 (1.8) 3 (6.1) 7 (13.5)  
Underlying diseases     
  Hypertension 12 (21.8) 11 (22.4) 21 (40.4) .057
  Dyslipidemia 14 (25.5) 7 (14.6) 10 (19.2) .382
  Diabetic Mellitus 4 (7.3) 5 (10.2) 8 (15.4) .397
  Anemia 3 (5.5) 2 (4.1) 6 (11.5) .291
  Smoker 11 (20) 7 (14.3) 6 (11.5) .464
History of motion sickness and/or PONV 2 (3.6) 2 (4.1) 6 (11.5) .180

Data are presented as number (percentage) or mean ± standard deviation.
Comparisons between the groups used Chi-squared or ANOVA test.
A P-value < .05 is considered statistically significant.
ASA = the American Society of Anesthesiologists classification, PONV = postoperative nausea and vomiting.
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Table 2

Intraoperative data.

 Fluid group (n = 55) Ondansetron group (n = 49) Control group (n = 52) P value 

Operative time (min) 118 ± 41 124 ± 58 105 ± 27 .084
Amount of fentanyl (mcg)k 100 [100, 125] 100 [100, 125] 100 [100,107.5] .656
Intravenous fluid administration (mL)     
  Before entering the operating theatera 255 ± 130 240 ± 115 240 ± 130 .747
  Inside the operating theatera 908 ± 283*,** 390 ± 141* 333 ± 102** <.001
  Estimated blood loss (mL)a 5 [5, 20] 10 [5, 20] 7.5 [5, 20] .756
Number of patients with:     
  Hypotension 12 (21.8) 4 (8.2) 5 (9.6) .077
  Bradycardia 1 (1.8) 5 (10.2) 3 (5.8) .187

Data are presented as mean ± standard deviation, median [IQR], or number (percentage).
a Comparison between the groups used an ANOVA test.
k Comparison between the groups used a Kruskal–Wallis test.
A P-value < .05 is considered statistically significant.
*, 
** is considered that the data differ significantly from each other at the.05 level with a post hoc analysis.
Hypotension is defined as a blood pressure < 20% of baseline values. Bradycardia is defined as a heart rate < 60 beats per minute and/or a rapidly falling heart rate.

Table 3

Incidence of postoperative nausea and vomiting, and postoperative data.

 Fluid group (n = 55) Ondansetron group (n = 49) Control group (n = 52) P value 

Number of patients with     
  Postoperative nausea and vomiting 16 (29.1) 9 (18.4) 13 (25) .442
  Postoperative nausea 16 (29.1) 9 (18.4) 13 (25) .442
  Postoperative vomiting 11 (20) 5 (10.2) 7 (13.5) .353
Number of patients requiring    .028
  Conservative treatment 0 (0) 2 (22.2) 5 (38.5)  
  Pharmacological treatment 16 (100) 7 (77.8) 8 (61.5)  
Number of pharmacological treatments    .340
  One antiemetic dose 15 (98.8) 5 (71.4) 7 (87.5.8)  
  Pharmacological combination therapy 1 (6.3) 2 (28.6) 1 (12.5)  
Antiemetic drugs:     
  Metoclopramide 14 (87.5) 7 (77.8) 8 (61.5) .261
  Domperidone 3 (18.8) 2 (22.2) 1 (7.7) .599
Postoperative pain score 3 [0, 7] 4 [2, 8] 3 [2, 7.5] .650
Postoperative morphine requirement (mg) 3 [0, 6] 3 [0–9] 3 [0, 8] .560
Adverse events:     
  Dizziness 1 (1.8)* 8 (16.3)* 4 (7.7) .028
  Headache 1 (1.8) 1 (2) 1 (1.9) .997
  Fever 4 (7.3) 4 (8.2) 6 (11.5) .721
  Desaturation (SpO

2
 < 92%) 0 (0) 2 (4.1) 0 (0) .109

Length of hospital stay (days) 2 [1, 2] 2 [1, 3] 2 [1.25, 3] .080

Data are presented as number (percentage) or median [IQR].
Comparisons between the groups used Chi-squared or Kruskal–Wallis test.
A P-value < 0.05 is considered statistically significant.
* is considered that the data differ significantly from each other at the 0.05 level.
SpO

2 =
 pulse oxygen saturation.

Table 4 

Subgroup analysis of incidence of postoperative nausea and vomiting based on age.

Ages Group n 

PONV PON POV

n(%) P value n(%) P value n(%) P value 

< 50 years Fluid group 26 10 (38.5%)* .008 10 (38.5%)* .008 6 (23.1%) .076
 Ondansetron group 20 0*,**  0*,**  0  
 Control group 20 6 (30.0%)**  6 (30.0%)**  3 (15.0%)  
> 50 years Fluid group 29 6 (20.7%) .601 6 (20.7%) .601 5 (17.2%) .838
 Ondansetron group 29 9 (31.0%)  9 (31.0%)  5 (17.2%)  
 Control group 32 7 (21.9%)  7 (21.9%)  4 (12.5%)  

Data are presented as number (percentage).
Comparisons between the groups used Chi-squared test. post hoc analysis used Bonferroni method. A P value < .050 is considered statistically significant.
*, 
** is considered that the data differ significantly from each other at the.05 level with a post hoc analysis.
PONV = postoperative nausea and vomiting, PON = postoperative nausea, POV = postoperative vomiting.
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antiemetic prophylaxis for PONV whilst adequate hydration 
is an effective strategy for reducing the risk of PONV.[1,7,18] 
However, the present study found that there was no statistical 
difference in overall incidences of PONV in LC patients receiv-
ing preoperative intravenous fluid loading (29.1%), intraoper-
ative ondansetron (18.4%), and neither fluid nor ondansetron 
(25%).

The incidence of PONV in the control group was con-
sistent with the levels reported by numerous studies, which 
ranged widely from 25% to 50% for laparoscopic cholecys-
tectomies.[8,20,21] In our study, PONV occurred less frequently 
in patients receiving intraoperative ondansetron compared to 
those in the control and fluid groups (18% vs. 25% and 29.1%, 
respectively), but the difference was not statistically significant. 
Even though our study did not show a benefit of ondansetron in 
terms of overall PONV incidence, the subgroup analysis revealed 
that ondansetron was effective in preventing nausea and vom-
iting after surgery in patients under the age of 50. PONV and 
PON incidences in patients under 50 years in the ondansetron 
group (0%) had significantly lower than those in the control 
(30%) and fluid groups (38.5%). This 30% decrease in PONV/
PON incidence resulting from the use of the ondansetron pro-
phylaxis was noticeably similar to the reductions reported by 
other studies (21–40%, relative to placebos).[8,22]

A previous study also indicated that, compared with a pla-
cebo, the prophylactic administration of ondansetron was sig-
nificantly effective in reducing both the number of episodes of 
emesis as well as the need for additional postoperative antiemet-
ics for laparoscopic cholecystectomies.[8] Unfortunately, our 
study could not demonstrate any significant difference between 
the ondansetron and control groups in overall POV incidences 
(10.2% vs. 13.5%) and age-subgroup analysis (0% vs. 15%). 
According to our results, patients under the age of 50 got a ben-
efit of ondansetron for decreasing PON. Whereas, patients aged 
50 and over did not benefit from ondansetron for both PON 
and POV prophylaxis. To ascertain this result, more ondanse-
tron research regarding PONV prophylaxis in patients under 50 
may be necessary.

In this study, patients in the fluid group received a larger 
amount of fluid inside the operating theater than those in the 
ondansetron group and the control group significantly. An 
additional volume of approximately 500 mL of intravenous 
fluid administration was in accordance with the study proto-
col, which gave Ringer’s lactate solution (10 mL/kg) for 15 min-
utes before the commencement of their operation. Surprisingly, 
our results did not show any reduction in PONV as a result of 
the preoperative intravenous fluid loading for the LC patients. 
These results are similar to those of several other studies, which 
were unable to show a significant difference between preoper-
ative intravenous fluid loading and a placebo during the early 
postoperative period.[23–25] Instead, this study showed that the 
administration of the fluid had a tendency to unanticipatedly 
increase the incidences of PON and POV, relative to the control 
group. Subgroup analysis revealed that preoperative intrave-
nous fluid loading significantly increased the incidence of PON 
for patients under 50 years of age when compared to the ondan-
setron group (P < .050). However, this effect was not demon-
strated in patients 50 years old and older.

Additionally, the current study found that patients in the fluid 
group required significantly more pharmacological treatment 
for PONV than patients in the other two groups (P = .028). 
This suggests that the severity of PONV in the fluid group was 
greater than in the control and ondansetron groups. The data 
in this and other studies indicate that the effects of preopera-
tive fluids on PONV are inconsistent: some studies have demon-
strated the benefits of preoperative fluid administration,[12–17] 
whereas others have not shown these benefits.[14,26]

Turning to postoperative complications, dizziness was the 
only symptom that demonstrated a significant difference. The 
typical side effects of ondansetron are headache, dizziness, and 

arrhythmia. Therefore, the relatively high incidence of dizziness 
in the ondansetron group may have been a side effect of the 
ondansetron. This study manifested a similar incidence of diz-
ziness to other studies in patients receiving ondansetron.[8,20,27] 
The length of hospital stay was 2 days in all three groups. 
Traditionally, patients undergoing LC in our hospital usually 
stay overnight after surgery for an academic purpose; our hos-
pital context and facility may be different from other hospitals 
that send patients home the same day.

4.1. Limitation

This study has some limitations. Firstly, even though our study 
attempted to control both surgical and anesthetic factors, there 
were some variations, such as the duration of preoperative fast-
ing, type of antibiotics, and nasogastric tube insertions. These 
factors may have caused some patients to either demonstrate or 
not experience PONV. Secondly, our study focused on a high-
risk surgical procedure for PONV, LC; thus, participants in this 
study have at least one surgical risk factor for PONV. There may 
be several risk factors in addition to the surgery type, such as 
female gender, nonsmokers, history of PONV/motion sickness, 
and opioid use. About 70% of our participants were female, and 
this study used fentanyl and morphine for analgesia; these risk 
factors increase the incidence of PONV. Regarding the 4th con-
sensus guidelines for the management of PONV, 1‐2 risk factors 
need multimodal prophylaxis with two antiemetic agents for 
the prophylactic purpose.[1] Therefore, the current study proto-
col may be insufficient to effectively prevent PONV. However, 
the study protocol in this study may raise awareness of using 
PONV prophylaxis in our hospital, especially in high-risk sur-
gical procedures. Lastly, our study examined only the incidence 
of early PONV. Additional data on late PONV, such as post-
operative day 2 and post-discharge nausea and vomiting, may 
reveal greater effects for preoperative intravenous fluid loading 
and ondansetron.

5. Conclusions
Neither preoperative intravenous fluid loading nor ondansetron 
administration affected the incidence of early PONV in patients 
aged 50 and older undergoing LC, relative to patients who did 
not receive either intervention. Ondansetron was beneficial for 
PON prophylaxis in patients under the age of 50, whereas pre-
operative intravenous fluid loading was considered a risk factor 
for PON in this population. The postoperative morphine usage 
and the incidence of dizziness after surgery in the ondansetron 
group were significantly greater than those in the two other 
groups.
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