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INTRODUCTION
The PONV is a frequent complication of surgery, with considerable 
medical and economic impact, and is associated with high levels of 
patient discomfort and dissatisfaction [1]. The PONV is a distressing 
event to many patients, often feared more than the postoperative 
pain [1,2]. The incidence of PONV is about 25-30% in all patients 
and up to 80% in patients having multiple high risk factors [3,4].

The PONV, alone or combined with pain, is one of the leading 
causes for delayed discharge following surgery [5-7]. It can occur 
during the day after a surgical procedure or beyond [8]. In the first 
24 hours postoperatively, the highest incidence of emetic sequelae 
is observed in patients undergoing gynaecologic oncological surgery 
after receiving general anaesthesia [9,10]. Abdominal surgery is also 
a risk factor for PONV, with an increased incidence up to 50% [1]. 
The overall incidence of PONV after general anaesthesia has been 
reported to be 37%, although several factors, including sex, age, 
history of PONV, and opiate administration, influence the risk [11].

The addition of opioids to local anaesthetics as adjuvants to epidural 
infusion has become increasingly popular as a part of multimodal 
analgesia in the postoperative period [12]. Ropivacaine is a long-
acting regional anaesthetic that is structurally related to bupivacaine. 
It is a pure S(-)enantiomer, unlike bupivacaine, which is a racemate, 
developed for the purpose of reducing potential toxicity and 
improving relative sensory and motor block profile [13]. Fentanyl 
citrate is a synthetic phenyl piperidine opioid analgesic and chemical 
congener of the reversed ester of pethidine [14]. Intrathecal opioids 
are associated with a wide variety of side-effects such as nausea, 

vomiting, pruritus and sedation [15]. A 5-hydroxy tryptamine 3 (5-HT3) 
receptor antagonist is used for prevention and treatment of PONV 
and pruritus. It has good efficacy and minimal side-effects [16]. 

Neuraxial opioids supplement analgesic effect of local anaesthetics, 
thereby reducing their requirement. The addition of fentanyl may 
cause side-effects like PONV, sedation which results in patient 
discomfort, thus effecting postoperative recovery. In a prospective 
study it was found that addition of fentanyl to epidural ropivacaine 
in patients undergoing laparoscopic gynaecological surgeries, 
increased the incidence of PONV [17]. 

In a retrospective study, the incidence of PONV was found to be 30% 
and thus, suggested prospective studies to overcome limitations of 
their study [18]. In another retrospective study conducted by Ukai T 
et al., 155 patients who underwent total hip arthroplasty after receiving 
epidural levobupivacaine or ropivacaine with fentanyl as an adjuvant 
were evaluated for PONV. They concluded that alternatives to epidural 
fentanyl should be considered to minimise the incidence of PONV [19].

A randomised double blinded study by Sawhney KY et al., which 
compared combinations of bupivacaine, ropivacaine with and without 
fentanyl for postoperative pain relief in lower limb surgeries showed no 
significant difference of mean Ramsay sedation scores after addition 
of fentanyl to epidural infusion [20,21].

Considering the limited prospective studies available in literature, 
this study was designed to estimate the incidence, to compare the 
requirement of rescue antiemetics for PONV in patients undergoing 
elective lower abdominal oncological surgeries which was the primary 
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ABSTRACT
Introduction: Epidural analgesia is one of the preferred and 
convenient mode of perioperative management. Neuraxial opioids 
augment local anaesthetic effect, thus reducing their requirement 
for analgesia. The addition of fentanyl may cause side-effects like 
Postoperative Nausea and Vomiting (PONV), sedation which results 
in patient discomfort, thus effecting postoperative recovery.

Aim: To estimate the incidence, compare the requirement of rescue 
antiemetics for PONV and Ramsay Sedation Scores within first 
24 hours of postoperative period in patients undergoing elective 
lower abdominal oncological sugeries.

Materials and Methods: The present study was a randomised 
study which was carried out from September 2016 to May 2018, in 
70 patients of American Society of Anaesthesiologist (ASA) I and II, 
scheduled for elective lower abdominal oncological surgeries. The 
study population was divided into group R, comprising of patients 
receiving epidural infusion of 0.2% ropivacaine and group RF with 
patients receiving epidural infusion of 0.2% ropivacaine with 2 μg/
mL fentanyl. The incidence of PONV, rescue antiemetics for PONV 

and the incidence of sedation using Ramsay sedation score were 
evaluated in each group and compared. All data was statistically 
analysed and compared using Student’s t-test, Chi-square. The 
p-value <0.05 was considered to be statistically significant.

Results: Groups were comparable with regard to demographic 
data. The incidence of PONV in group R was 37.1% and in group 
RF was 28.6%. The requirement of rescue antiemetic for PONV 
were comparable in the study groups. However, this was not 
statistically significant. Patients in group RF had higher mean 
Ramsay sedation scores at 0, 1, 2, 4, 6, 12, 18 and 24 hours 
but the observed difference in both the groups was statistically 
significant p<0.05 except at 0 and 2 hours which were not 
statistically significant (p>0.05). 

Conclusion: This study concludes that the patients receiving 
epidural infusion of ropivacaine with fentanyl should be given 
prophylactic antiemetic to minimise discomfort. Also, these 
patients when compared to patients receiving epidural infusion 
of ropivacaine alone require monitoring for sedation during the 
postoperative period.
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outcome measured. Secondary outcome measured was to compare 
the incidence of sedation using Ramsay sedation score.

MATERIALS AND METHODS
This randomised clinical trial was conducted from September 2016 
to May 2018 in the Department of Anaesthesiology in Kidwai Cancer 
Institute, Bengaluru, Karnataka, India. Ethical committee approval 
was obtained from Institutional Ethics Committee (Ref.no:KMIO/
MEC/019/23.March.2017). 

Inclusion criteria: Patients of ASA grade I and II of age group 
between 18-70 years with BMI between 18-30 kg/m2 and who gave 
informed consent were included in the study.

Exclusion criteria: Patients with coagulopathy, localised infection at 
the proposed site, known allergy to drugs used, opioid dependence, 
renal, hepatic or cardiorespiratory impairment or any neurological 
disorder were excluded from the study.

Sample size calculation: The sample size was calculated keeping 
the power of study at 80%, confidence interval of 95% and an alpha 
error of 0.05. Accordingly, total sample size calculated was 70. A 
random number table for 70 patients was divided into two groups 
(35 each) based on computer generated randomisation table [Table/
Fig-1]. The incidence of PONV with rescue antiemetic drug along 
with Ramsay sedation score were recorded in the first 24 hours of 
postoperative period.

[Table/Fig-1]:	 Patient distribution.

Characteristics Group R Group RF p-value

Age (Years) (Mean±SD) 50.91±10.94 47.34±10.72 0.172#

BMI (kg/m2) (Mean±SD) 21.86±1.48 22.23±2.35 0.424#

ASA (I,II) 6,29 10,25 0.255$

[Table/Fig-2]:	 Demographic characteristics and operative data.
BMI: Body mass index; SD: Standard deviation; ASA: American society of anaesthesiologists; 
#Student’s t-test, $Chi-square

No. of rescue drugs for PONV Group R Group RF p-value

0 22 (62.9%) 25 (71.4%)

0.4451 13 (37.1%) 10 (28.6%)

Total 35 (100%) 35 (100%)

[Table/Fig-3]:	 Number of rescue drugs for PONV.
(Chi-square test used)

Postoperative duration 
(hours)

Ramsay sedation score

p-value*Group R Group RF Total

0 2.69±0.72 2.94±0.91 2.81±0.82 0.193

1 2.37±0.81 3.06±0.87 2.71±0.90 0.001

2 2.71±0.86 2.86±0.91 2.79±0.88 0.502

4 2.43±0.70 3.29±0.96 2.86±0.94 <0.001

6 2.54±0.82 3.20±0.90 2.87±0.92 0.002

12 2.40±0.65 3.54±0.85 2.97±0.95 <0.001

18 2.51±0.74 3.23±1.00 2.87±0.95 0.001

24 2.31±0.47 2.97±0.92 2.64±0.80 <0.001

[Table/Fig-4]:	 Ramsay sedation score. 
*Student's t-test (two tailed, Independent)

DISCUSSION
Recently, multimodal analgesic techniques, including epidural infusions 
of local anaesthetic agents with adjuvants like fentanyl, have been 
used to manage postoperative analgesia in patients undergoing lower 
abdominal oncological surgeries [22]. Although addition of fentanyl 
to local anaesthetic provides acceptable postoperative analgesia, 
they result in undesirable side-effects like PONV and sedation. The 
incidence of PONV in group R was 37.1% and in group RF was found 
to be 28.6%. These findings were significantly less compared to study 
conducted by Apfel CC, which was 50% [1]. The addition of 2 μg/mL  
fentanyl to 0.2% ropivacaine did not result in significant increase in 
the incidence of PONV. In this study, patients in the groups R and 

Thirteen patients in Group R and 10 in Group RF had an episode 
of PONV and were administered rescue antiemetic injection 
Ondansetron 4 mg IV. The total incidence of PONV in the study 
population was 33%. However, the difference between the study 
groups was not statistically significant (p-value=0.445) [Table/Fig-3].

The mean Ramsay sedation scores were higher in group RF 
compared to group R at 0, 1, 2, 4, 6, 12, 18 and 24 hours but the 
observed difference in both the groups was statistically significant 
(p<0.05) except at 0 and 2 postoperative hour [Table/Fig-4].

The two groups were as follows: Group R: Patients who received 0.2% 
ropivacaine at 5 mL/hour as epidural infusion in postoperative period. 
Group RF: Patients who received 0.2% ropivacaine with 2  μg/cc  
fentanyl at 5 mL/hour as epidural infusion in postoperative period.

Study Procedure
A detailed history, comprehensive general and systemic examination 
were carried out and documented. Epidural catheter was secured 
at T12-L1/L1-L2 prior to administration of general anaesthesia. 
General anaesthesia was administered as per institutional protocol. 
Before surgical incision, the patients were administered epidural 
8 mL of either 0.2% ropivacaine or 0.2% ropivacaine with fentanyl 
2 μg/mL according to the randomisation table. If the surgery lasted 
for more than two hours, patients were given additional 4 mL of the 
study drug epidurally. Upon arrival in Surgical Intensive Care Unit 
(SICU), patients were started on epidural infusion with study drug 
group that they belonged to at a rate of 5 mL/hr. 

The PONV were recorded as either present or absent by direct 
observation or by spontaneous complaint from the patient in the first 
24 hours of postoperative period. Rescue medications for nausea 
or vomiting included injection Ondansetron 4 mg Intravenous (IV) 
immediately. The sedation was documented based on Ramsay 
sedation score at 0, 1, 2, 4, 6, 12, 18 and 24 hours of postoperative 
period. Ramsay sedation score was recorded as follows: Anxious 
or restless or both-1; Cooperative, oriented-2; Responds to verbal 
commands, drowsy-3; Brisk response to stimulus asleep-4; Sluggish 
response to stimulus, asleep-5 and No response to stimulus-6.

STATISTICAL ANALYSIS 
Descriptive and Inferential statistical analysis was carried out in the 
present study. Significance was assessed at 5% level of significance. 
Student’s t-test (two-tailed, independent), Chi-square were used 
according to the group variables. The p-value <0.05 was considered 
to be significant. The Statistical software Statistical Package for the 
Social Sciences (SPSS) 18.0 and R environment version 3.2.2 were 
used for the data analysis.

RESULTS
The study population comprised of 70 patients posted for elective 
lower abdominal oncosurgeries and was allocated into two groups 
of 35 patients each as shown in [Table/Fig-1]. The two groups were 
similar with regard to demographic characteristics like age, BMI, and 
ASA physical grade [Table/Fig-2].
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RF required single dose of rescue antiemetic (Injection Ondansetron) 
for PONV during the study period. However, this difference was not 
statistically significant further confirming the findings. These findings 
may be attributable to lower dose of fentanyl (2 μg/mL) used in this 
study. These findings differed significantly when compared to study 
conducted by Kawai K et al., where they used 5 μg/mL fentanyl 
in addition to 0.2% ropivacaine for gynaecological laparoscopic 
surgeries. Use of higher concentrations of fentanyl may have resulted 
in higher incidence of PONV and subsequent requirements of rescue 
drugs in their study population [17].

Addition of Neuraxial opioids may result in sedation [23]. In this 
study, mean Ramsay sedation scores were higher in the group RF 
compared to group R. These findings were similar to randomised, 
double blinded study conducted by Sawhney KY et al., comparing 
epidural infusion of bupivacaine, ropivacaine, bupivacaine-fentanyl, 
ropivacaine-fentanyl for postoperative pain relief in lower limb 
surgeries which showed no significant difference in sedation 
scores in their study population [20]. The practice guidelines for the 
prevention, detection and management of respiratory depression 
associated with neuraxial opioid administration proposed by the 
ASA Task Force on neuraxial opioids and the American Society 
of Regional Anaesthesia and Pain Medicine recommends that the 
lowest efficacious dose of neuraxial opioids should be administered 
to minimise the risk of respiratory depression and sedation 
[23]. Randomised controlled trial reported equivocal findings for 
respiratory depression, and another trial reported equivocal findings 
for sedation when higher doses of continuous infusion of epidural 
fentanyl were compared with lower doses [24,25]. Considering the 
outcome of this study it is advisable to monitor patients receiving 
epidural fentanyl for sedation and respiratory depression in the 
postoperative period.

Limitation(s)
This study was not double blinded. Study was limited only to ASA I 
and II grade patients undergoing elective surgeries.

CONCLUSION(S)
This study concludes that prophylactic antiemetic should be 
administered in patients receiving epidural opioids like fentanyl 
to minimise patient discomfort. Also, these patients should be 
monitored for sedation during the postoperative period.
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