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INTRODUCTION

Postoperative nausea and vomiting (PONV) are one of the 
major concerns for patients undergoing laparoscopic sur-
geries.1 It may cause aspiration pneumonia, dehydration, 
prolonged stay in a post-anaesthesia care unit (PACU), in-
creased hospital stay cost, wound dehiscence, water, elec-
trolyte disturbances and acid-base imbalances.2,3 The risk of 
PONV is 30% in patients undergoing general surgery with-
out prophylactic interventions, whereas the incidence rises to 
80%  in high-risk patients i.e. female gender, non-smoking, 
history of PONV, post-operative use of opioids4 and laparo-
scopic surgeries. The incidence of PONV dropped down to 
30% with the implementation of advanced anaesthetic tech-

niques and better anaesthetic drugs.5 Patients usually report-
ed PONV to be more problematic than postoperative pain.6 
Therefore PONV prevention is vital, economical, improving 
outcomes and patient satisfaction. 

Both pharmacological and non-pharmacological approaches 
have been used for preventing PONV.7Antiemetic medica-
tions like serotonin 5 HT3 receptor antagonist, dexametha-
sone or droperidol are commonly used for prophylaxis of 
PONV. But these drugs are relatively expensive and asso-
ciated with side effects such as hypotension, dry mouth, 
oversedation, dysphoria and arrhythmias.8

Preoperative fasting associated with hypovolemia causes 
gastric mucosal hypoperfusion that may be an important 
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ABSTRACT
Introduction: Postoperative nausea and vomiting (PONV) are one of the major concerns for patients undergoing laparoscopic 
surgeries. There is conflicting evidence that whether perioperative intravenous dextrose reduces PONV.
Objective: To establish the role of dextrose in preventing PONV after laparoscopy. 
Methods: A prospective double-blind study was conducted with 60 non – diabetic, non-smoker, ASA-I female patients, 18 – 60 
years of age posted for laparoscopic surgeries (LS) under general anaesthesia (GA). All patients were randomized into 2 groups: 
Group – D received 5% Dextrose @ 125 ml/hour and Group – N received 0.9% Normal Saline solution@ 125 ml/hour for 2 hours, 
beginning with the start of surgical closure. PONV scores, hemodynamic parameters, total rescue antiemetic and analgesic 
consumption were noted in the first 24 hours. 
Results: Out of 60 patients, Group D, 11(36.7%) patients and Group-N, 19(63.3%) patients need rescue antiemetic. The inci-
dence of PONV was most significant on admission to PACU (p = 0.0388). The overall incidence of PONV was reduced by 26.9% 
in Group D which was significantly less compared to Group N (P= 0.0029). No statistically significant difference in terms of de-
mographic characteristics, mean duration of surgery, difference of mean capillary blood glucose (CBG) level and requirement of 
rescue analgesia were noted among 2 groups. 
Conclusion: Perioperative administration of 5% dextrose reduces the incidence of PONV and consumption of antiemetics in 
patients undergoing LS under GA.
Key Words: Dextrose, Laparoscopic surgeries, Nausea, Postoperative, Vomiting
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causative factor of PONV.9 Many studies in the past have 
proved that IV fluid or dextrose administration in the periop-
erative period is associated with decreased PONV frequency 
or severity probably by reducing hypovolemia9-13 and prob-
ably by reducing the postoperative catabolism and insulin 
resistance by preoperative administration of carbohydrate 
load.14-15  However, the data that indicates the use of IV dex-
trose solution following surgery to reduce nausea and vomit-
ing are limited and show mixed results.16-19

Thus considering the importance of PONV prevention and 
conflicting and limited evidence that IV administration of 
5% dextrose in the prevention of PONV, our study evalu-
ated the role of perioperative dextrose in the prophylaxis of 
PONV in laparoscopic surgeries under general anaesthesia.

MATERIAL AND METHODS

This prospective, randomized, placebo-controlled, double-
blind study was conducted in a tertiary care hospital in east-
ern India after getting approval from the institutional ethics 
committee (MMC/IEC-2-2017/2623 dt. 13/12/2017) and ob-
taining written informed consent from each of the patients 
over 18 months (February 2017 - July 2019). We enrolled a 
total of 60 non – diabetic, non-smoker, female patients be-
tween the age of 18- 60 years with ASA Grade-1 scheduled 
for elective laparoscopic surgery under general anaesthesia. 
We excluded patients with a history of PONV and motion 
sickness, any cardiac, renal or hepatic dysfunction, diabetes 
mellitus, pregnant patients, allergy to study fluid, operative 
time more than 2 hours, inability to insert venous cannulae 
into dorsum of both hands and sustained perioperative hy-
potension. 

On the preceding day of operation a final pre-anaesthetic 
check-up was done and patients were instructed to rate the 
intensity of nausea and vomiting by verbal descriptive scale 
(VDS).20 All patients were advised to fast for at least 6 hours 
for solid food and 2 hours for clear liquid before surgery. 

A total of 74 patients were assessed for eligibility. However, 
8 patients were excluded and 6 patients declined to partici-
pate in the trial. The remaining 60 patients were randomized 
and allocated to two equal groups i.e. Group D and Group 
N respectively of 30 patients each. All the patients were fol-
lowed up throughout the study period. There was no loss to 
follow-up or at the stage of analysis (Figure 1).

All 60 patients were randomized into 2 groups: the interven-
tion group (Group – D) received 5% Dextrose and the con-
trol or comparator group (Group – N) received 0.9% Normal 
Saline solution. Randomization was performed by opening 
a closed envelope inside the preoperative holding area con-
taining the computer-generated random assignment number 
ranging from 1 to 60. The anaesthesia providers, surgeons, 

perioperative nurses, PACU nurses and patients were blind-
ed to group assignment throughout. One of the anaesthesia 
providers gave the study solution and another anaesthesia 
provider collected the data. Any anaesthesia personnel con-
cerned with the study fluid preparation were not included in 
the data collection.

Figure 1: Flow chart for study (CONSORT).

On arrival of the patient to the operating room, two 18 G  
IV cannula was inserted at the dorsum of each hand and 
5 leads ECG, NIBP & pulse oximeter monitoring were 
attached and baseline hemodynamic parameters were re-
corded. Capillary blood glucose level (CBG) was recorded 
before induction, 15 mins after stopping of study fluid in-
fusing and after 12 hours of induction by using Dr TrustTM 
USA Gold standard 9001 machines. No prophylactic anti-
emetics were given as premedication, to decrease the pos-
sibility that treatment effects of study fluid administration 
could be masked.  

All the patients were pre-oxygenated with face-mask @10 
litres/min for 3 minutes, and pre-medicated with glycopyr-
rolate 10 mcg/kg, midazolam 30 mcg/kg. Ringer’s Lactate 
solution was started @ 3 ml/kg/hr in one hand and 100ml 
of paracetamol infusion on other hand was given at the be-
ginning of surgery. Both the groups received Ringer Lactate 
intravenously as intraoperative maintenance fluids at 3 mL/
Kg/hr in one dorsum.  On the dorsum of the other hand, 
either the intervention drug (5% Dextrose) or comparator/
control drug (0.9% Normal Saline) were infused by an infu-
sion pump at a fixed rate such that Group N (30 patients) 
received 0.9% normal saline and the patients of group D (30 
patients) received 5% dextrose @ 125 ml/hour for 2 hours 
(250 ml) beginning with the start of surgical closure. Both 
the study fluid (dextrose) and placebo fluid (normal saline) 
were delivered in opaque bags labelled with the randomiza-
tion number of a particular patient with the help of an infusion 
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pump (DP2070- Perfusor CompactTM), thus blinding them to 
patients and doctors alike inside OT. 

All patients have followed a uniform standard technique for 
GA using IV thiopentone sodium 5 mg/kg for induction, IV 
fentanyl 2 mcg/kg to attenuate stress response and analgesia,  
IV atracurium 0.5 mg/kg to facilitate intubation and mainte-
nance. Anaesthesia was maintained with isoflurane 0.5 to1.0 
% in a mixture of oxygen and nitrous oxide (33%:66%). 
Neostigmine 50 mcg/kg and glycopyrrolate 10 mcg/kg IV 
were used to reverse residual muscle relaxation. No narcotic 
was given after surgery and in the post-anaesthesia care unit 
(PACU). However to maintain postoperative analgesia one 
dose of diclofenac 1.5 mg/kg IV and if still there was pain 2 
doses of paracetamol 1% 100ml infusion (maximum 4 dos-
es) was given. A decrease in mean arterial pressure (MAP) 
by more than 20% from baseline value or systolic blood 
(SBP) pressure less than 90 mm Hg were treated with 100 
mcg phenylephrine IV bolus. Any patient receiving more 
than 3 doses of phenylephrine were excluded from the study.

PONV scores were assessed at 0,30,60,120 min in the PACU 
and 6,12 and 24 hours postoperatively in the ward by ver-
bal descriptive scale (VDS)20 which consist of score 0= no 
PONV: no complaint of nausea and vomiting, score 1 = mild 
PONV: complains of nausea but refuse antiemetic treatment, 
score 2 = moderate PONV: the patient has nausea and allow 
treatment with antiemetic and score 3 = severe PONV: the 
patient has nausea with episodes of emesis (retching or vom-
iting) requiring treatment. Rescue antiemetic treatment (On-
dansetron 4mg IV) was given when VDS scores were 3 or 
more, only after excluding other cause of PONV such as hy-
potension, hypoxia (SpO2 ≤ 90%), etc. All patients received 
supplemental oxygen (5L/min) using a well fitted facemask 
for 4 hours and  Ringer’s lactate (2ml/kg/hr) postoperatively 
for 24 hours. Study was completed after 24 hours of comple-
tion of surgery.

Statistical analysis
The minimum study sample size was estimated at 42 based 
on a two-sample proportions test (Pearson’s chi-squared 
test) based on data on proportions of patients having PONV 
in a relevant previous study1 and taking the alpha value of 
0.05 and power of 0.2 as adequate for the current study. 
For enhancing the validity of the study and to compensate 
for any loss of patients during the study period the total 
sample size was enhanced to a total of 60 divided into two 
groups for purpose of the study. For statistical analysis in-
cluding sample size calculation SPSS (version 24.0; SPSS 
Inc., Chicago, IL, USA) software was used. Data for a test 
statistic that either exactly follows or closely approximates 
a t-distribution under the null hypothesis is given. Unpaired 
proportions were compared by Chi-square test or Fischer’s 
exact test, as appropriate. If the calculated p-value is below 
the threshold chosen for statistical significance (≤ 0.05) 

then the initial null hypothesis is rejected in favour of the 
alternative hypothesis. 

RESULTS

Overall 74 patients referred to our hospital during the study 
period. Out of which, 8 patients did not meet the inclusion 
criteria and 6 patients declined to participate in the study. 
So data were analysed with 60 patients who completed the 
study. Demographic and clinical characteristics of patients 
age, height, weight and BMI and duration of surgery are 
comparable in both groups (p>0.05) (Table 1). In terms of 
intra-operative haemodynamic characteristics of participants 
like HR, SBP, DBP, MAP were also comparable between 
two groups (p > 0.05).

Out of 60 patients, 19 (63.3%) patients in group-N and 11 
(36.7%) patients in group-D had a VDS score ≥of 3 at arrival 
in PACU within 30 mins and rescue antiemetic was given. In 
this study we found, the incidence of PONV was significant 
only on admission to PACU (p = 0.0388) in Group N. At 
other times till 24 hours post-op. the incidences of PONV 
were comparable between the two groups (p>0.05) (Table 2 
and Figure 2). 

Overall 27(45%) patients had an incidence of PONV. In 
group-D 8 (36.4%) patients and group-N 19 (63.3%) patients 
needed rescue antiemetic 24 hrs after surgery. The incidence 
of PONV was reduced by 26.9 % in group D which is signifi-
cantly less (p-value = 0.0029) (Table 3, Figure 3).

Perioperative difference of CBG before induction, 15 mins 
after stopping of study fluids and after 12 hrs of induction in 
group N and group D were comparable (p>0.05) and were 
within normal range throughout the perioperative period (Ta-
ble 4). No adverse effects were observed in any patient dur-
ing the study period.

DISCUSSION

Laparoscopic surgeries are associated with a higher inci-
dence of PONV.21 It may be due to stimulation of the mech-
anoreceptor of the gastrointestinal tract because of carbon 
dioxide pneumoperitoneum, which leads to the release of 
serotonin and other neurotransmitters. 

Different antiemetic medications were tried in the past for 
preventing PONV with a variable success rate but with lots 
of side effects. The data regarding the effect of periopera-
tive fluid therapy and glucose administration on PONV is 
also controversial and somewhat scarce.18-20 In the present 
study, we observed the effectiveness of perioperative IV 
dextrose administration for the prevention of PONV after 
laparoscopic surgeries. The principal findings of this study 
were that cumulative incidence of PONV and overall rescue 
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antiemetic requirement was significantly less in patients of 
Group-D (P= 0.0029) with comparable perioperative blood 
glucose level with the control group.

Perioperative dextrose for prophylaxis of PONV because of 
its high osmotic pressure might reduce muscle contraction of 
the gastrointestinal tract,13,20 inhibition of vagal cholinergic 
pathways by the reduction in gastric acid secretion. Hyper-
glycemia also leads to an increase in plasma cholecystokinin 
level which decreases pain and anxiety by modulating brain 
function with a decrease in postoperative pain as well as 
nausea and vomiting.23-25 Another hypothesis of reduction of 
incidence of PONV in this study was caloric supplementa-
tion in the form of dextrose which leads to a reduction in 
postoperative catabolism and insulin resistence.22

Our study was similar to the study by Saleh et al. in which 
10% dextrose was administered after laparoscopic surgery 
and found a lower incidence of nausea and rescue antiemetic 
consumption.21-23 Atashkhoei et al. in their study adminis-
tered 5% dextrose intraoperatively in patients undergoing 
diagnostic gynecologic laparoscopy and found that there is 
the decrease in incidence and severity of PONV as well as 
frequency and reduced total dose of rescue antiemetic.24,27 In 
the study, Firouzian et al. concluded that administration of 
IV dextrose in patients undergoing laparoscopic cholecys-
tectomy, before induction of anaesthesia leads to significant 
decreased incidence and severity of PONV and antiemet-
ic medication requirement in comparison to the control 
group.19,25 Consistent with our study Mishra et al. conclud-
ed that perioperative administration of 5% dextrose in pa-
tients undergoing laparoscopic cholecystectomies at 100ml/
hr can reduce the incidence of PONV by 38% and decrease 
the consumption of rescue antiemetics.1,26 Our study is also 
supported by Dabu-Bondoc S et al. where postanaesthesia 
IV dextrose administration resulted in a reduction in rescue 
antiemetic medication requirements and PACU length of 
stay.13,27 In contrast to our data, Rao V et al. had found that 
the incidence of antiemetic requirements was similar.28 Patel 
P et al. had found that there were no significant intergroup 
differences in time of onset of PONV, duration of PONV, 
or the number of antiemetic doses or drug classes given to 
control PONV.29 McCaul et al. had found that administration 
of dextrose containing IV fluids was not effective in prevent-
ing PONV when compared to dextrose free IV fluid admin-
istered after gynaecological laparoscopy.30 Yokoyama et al. 
had found that compared to placebos, perioperative intra-
venous dextrose administration may decrease postoperative 
nausea but not vomiting. 31

In our study, data suggested that during perioperative blood 
glucose levels was slightly higher in group-D as compared to 
group-N, though blood glucose levels are within the normal 
range (Table 4). Similar findings are shown in the previous 
studies.19,26 This is also supported by a study done by Patel et 

al in which, the patients who received the intravenous glu-
cose during the emergence of anaesthesia had greater blood 
sugar level than the placebo group after study but within nor-
mal range.29 

The present study showed that ondansetron requirement as 
‘rescue antiemetic’ was significantly higher in Group N com-
pared to Group D. 5% dextrose is considered cost-effective 
in terms of single preoperative administration versus mul-
tiple post-operative administration of antiemetics. We used. 
thiopentone sodium as an induction agent instead of propofol 
which has an additional antiemetic effect, confounding ac-
tual results.32 Our study has several limitations. As our study 
group was limited to ASA I, non-smokers, undergoing lapa-
roscopic surgeries. The effect of our study may not be the 
same in patients undergoing surgeries of different duration 
and type. We have not included diabetic patients in our study, 
which demands further research. We did not evaluate post-
operative pain as a risk factor for PONV. The sample size 
could have been larger. Lastly, total IV fluid received were 
calculated in fixed volume rather than dosages per Kg body 
weight for study purpose.30,31 

CONCLUSION

Perioperative administration of 5% dextrose is a safe and 
effective method of reducing the incidence of PONV and 
consumption of antiemetics in adult non-smoking female 
patients undergoing laparoscopic surgery under general an-
aesthesia. 
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Table 1:  Demographic characteristics and duration of surgery in group-N and group -D
Characteristics Group-N

(Mean+ SD)
Group-D

(Mean + SD)
P value

Age (yrs) 35.3 + 11.89 37.16+12.01 0.5476

Height(centimeters) 147.26 + 6.48 146.7 + 9.90 0.7942

Weight( kilograms) 53.36 + 7.24 51.8 + 5.75 0.3577

BMI (Kg/m2) 24.57 + 2.61 24.17 + 2.66 0.5559

Duration of surgery (min-
utes)

88.5 + 34.19 97 + 34.50 0.3419

Table 2: Summary of Incidence of PONV 
PONV Incidence Group-N Group-D P value

At arrival PACU 19(63.3%) 11(36.7%) 0.0388

30 mins 0 % 2(6.7%) 0.1503

60 mins 0% 0% 1.0000

2 hrs 3(10%) 0 % 0.0755

6 hrs 6(20 %) 6(20 %) 1.0000

12 hrs 7(23.3%) 3(10%) 0.1478

24 hrs 0% 0% 1.0000

Table 3: Rescue antiemetic requirement over 24 hours postoperative period 
Rescue antiemetic requirement Group-N Group-D P-value

No 11(36.7%) 22(73.3%)
0.0029

Yes 19(63.3%) 8(26.7%)

Table 4: Perioperative distribution of CBG 
CBG(mg/dl) Group-N(n=30)

[Mean+SD]
Group-D(n=30)

[Mean+SD]
P-value

Pre-induction 95.7+12.7006 97.7+15.3104 0.5840

15 mins after stopping study fluid 124.2+25.2670 129.7+29.0352 0.4342

12 hrs after induction 119.8+12.6992 122.3+11.4986 0.4274

Figure 2: Comparison of Incidence of PONV between group-D 
and group-N. Figure 3: Percentage of patients requiring rescue antiemetic 

over 24 hours after operation.


