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Abstract

Aim: Pain associated with Propofol injection is quite distressing. This study was aimed to compare the 
effectivness of ondensetron and fentanyl for alleviation of pain caused by propofol injection. Setting and design:
Prospective comparative observational study. Methods and Material: A prospective observational study was 
conducted on 90 patients who were scheduled for the elective surgeries under general anaesthesia and received 
inj.propofol as an induction agent. Patients who received pretreatment with ondensetron (4 mg) before Propofol 
injection formed group O (n=30) while patients who received fentanyl (100 µg) as a pretreatment or nothing 
formed group F (n=30) and group P (n=30) respectively. The primary outcome recorded was the incidence 
of pain after propofol injection. We also assessed severity of pain and local reaction at the site of injection. 
Statistical analysis used: Purposive sampling method used for calculation of sample size. Data were analysed 
using SPSS softwere version 16.0. ANOVA test were used to compare quantitative data while chi-square test 
and fisher’s exact test were used to compare qualitative data. p value <0.05 was considered as a significant. 
Results: The incidence of pain was significantly low in group O (13.3%) and group F (13.3%) compared to 
group P (100%). Among all the patients who had pain, patients of group O and group F experienced only mild 
pain while patients of group P experienced moderate to severe pain. None of the patient had inflammatory 
reaction at local site. Conclusion: Pretreatment with Ondensetron or Fentanyl is equally effective for alleviation 
of pain caused by Propofol injection. 
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Introduction

Propofol, the most widely used anaesthetic agent 
for induction of anaesthesia is associated with pain 
at injection site, with incidence of 28% to 90% in 
adults [1,2,3].

Many techniques have been used to alleviate 
propofol-induced pain, but lignocaine (2%) 
premixed with propofol is most common 
method  [4-5].

Ondansetron, a well-established agent for PONV, 
also blocks Na channels in rat brain neurons [6].

Fentanyl a potent opioid agonist used to attenuate 
laryngoscopic stress response was found to reduce 
pain of propofol injection [7].

We aimed to compare ondansetron and fentanyl 
for alleviation of pain due to propofol injection 
with respect to incidence and severity.
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Material and Methods

This prospective, comparative, observational 
study was conducted at government medical 
college, Surat after approval from institutional 
ethical committee. A written Informed consent was 
taken from all the participants after explaining the 
study procedure. 

According to purposive sampling method total 
90 patients belonging to American Society of 
Anesthesiologist (ASA) class I to III, aged between 
18 to 60 years, scheduled for surgery under GA with 
propofol as an induction agent were included in the 
study. Exclusion criteria included patient refusal, 
patient with history of allergy to study drugs, 
patient who received any analgesic before surgery 
and patient with communication dif culties. In our 
institute, to reduce the pain of Propofol injection we 
use propofol premixed with lignocain (2%) (9 ml 
Propofol + 1 ml lignocaine) as a standard therapy. 
We divided patients into following three equal 
groups:

Group O: Patients who were at increased risk 
for PONV (e.g middle ear surgery, laparoscopic 
surgery, GI surgery etc.) and received pretreatment 
with 4 mg ondansetron (2 ml) before inductin with 
inj.propofol premixed with inj.lignocaine (2%).

Group F: Patients who received fentanyl 
100 µg for attenuation of sympathetic response to 
laryngoscopy and intubation (e.g patients with 
HT, IHD etc.) before induction with inj.propofol 
premixed with inj.lignocaine (2%).

Group P: Patients did not require any 
pretreatment and received only inj. Propofol 
premixed with inj.lignocaine 2% 20 mg I.V.

A pre anaesthesia check up was done a day 
before surgery and patients were explained about 
the procedure. They were also explained about the 
VRS (verbal rating scale) for assessment of pain. 
On the day of surgery in a preparation room, after 
taking vitals, patients were once again familiarized 
with VRS for pain. A 20 gauge cannula was placed 
into the largest vein on the dorsum of hand and 
patients were premedicated with inj.Glycopyrolate 
0.004 mg/kg i.v and Inj.Midazolam 0.04 mg/kg i.v. 
None of the patient received any analgesic.

In operation theatre, just before induction 
patients of group O received Ondensetron 4mg and 
that of group F received Fentanyl 100 µg i.v over a 
period of 10 seconds while the venous drainage was 
occluded by placing an air- lled tourniquet in ated 
to 70 mm Hg on the upper arm for 20 seconds. After 
the release of occlusion 25% of calculated total 

induction dose of propofol (2 mg/kg) premixed 
with lignocaine 2% was injected over a period of 
10 seconds. Patients of group P received 25% of 
total dose of propofol with lignocain 2% without 
any pretreatment. Immediately after injection 
patients were asked a standered question, “did 
you feel pain?” and if answer is yes “How much?” 
A four point categorial verbal rating scale (VRS-
4) was used to quantify the pain [in which score 
of 0 to 3 corresponds to 0= no pain, 1= mild pain, 
2= moderate pain, 3= severe pain]. Along with the 
verbal response, behavioral signs such as facial 
grimacing, arms withdrawal or tear were recorded.

Verbal Rating Scale

Pain score Degree of pain Response

0 None Negative response to 
questioning

1 Mild Pain reported in response to 
questioning only, without any 
behavioral sign

2 Moderate 
Pain

reported in response to 
questioning and accompanied 
by a behavioral sign,pain 
reported simultaneously 
without questioning

3 Severe 
pain

Strong vocal response or 
response accompanied by facial 
grimacing, arm withdrawal, or 
tears.

After recording the patient’s response remaining 
dose of induction agent was given and anaesthetic 
management was continued as per schedule. 
Patients were assessed for swelling and redness at 
the injection site up to 1 hr after induction.

Data collected were presented as mean ± SD 
if quantitative and as percentage or number if 
qualitative. Data were analysed using SPSS softwere 
version 16.0. ANOVA test were used to compare 
quantitative data while chi-square test and  sher’s 
exact test were used to compare qualitative data. 
p value <0.05 was considered as a signi cant.

Results

Total 90 patients were observed from three 
groups.

There was no statistically signi cant difference 
observed among the groups with respect to 
demographic data (Table 1)

One way ANOVA between the 3 groups showed 
that there was no signi cant difference in the age 
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(p=0.817) or weight (p=0.634) of the participants.

The incidence of pain was signi cantly low in 
group O and group F compared to group P. The 
incidence of injection pain was 13.3% (4/30), 13.3% 
(4/30) and 100% (30/30) in group O, group F 
and group P respectively. Among all the patients 
who had pain, patients of group O and group F 
experienced only mild pain while patients of group 
P experienced moderate to severe pain. (Fig. 1) 

Fisher’s Exact test for comparing the grade of 
pain between the 3 groups showed that these was 
a statistically signi cant difference between the 
groups using Ondansetron or Fentanyl and the 
group using only Propofol (Fisher’s Exact Test 
value = 97.298, p = 0.000). Comparison between 
Group O and Group F was not possible because 
they had similar values which show that both are 
equally effective in reducing pain on injection site.

Postoperatively when patients arrived at 
recovery room, none of them have injection site 
swelling or pain in any group.

Discussion

Pain associated with propofol is well 
documented. The exact mechanism responsible for 
occurance of pain following propofol injection is 
not well established. 

Sinharoy et al. [8] proposed one mechanism that 
propofol can activate the kallikrein-kinin system 
resulting in releases bradykinin which cause 
venous dilation and increased permeability there 
by allowing contact between propofol aqueous 
phase and free nerve endings, which causes pain on 
propofol injection. However, some studies showed 
that propofol injection when compares with 
saline did not associated with increased in plasma 
bradykinin concentration [9,10].

Ondansetron is a speci c 5HT3 receptor 
antagonist, is an antiemetic commonly used along 
with general anaesthesia to prevent PONV. Even 
though its molecular structure is quite different 
from local anaesthetic, ondensetron blocks Na 
channels similar to that of local anaesthetics [6]. 

Table 1: Comparision of demographic data

Patient characteristics
Group O
(N=30)

Group F
(N=30)

Group P
(N=30)

P value

Age 38.03 ±16.39 40.5 ± 16.0 38.9 ± 14.3 0.817

Weight 52.5 ± 8.58 54.6 ± 12.43 52.3 ± 9.20 0.634

Sex (M/Fe) 16/14 14/16 16/14 0.837

Fig. 1: Incidence of pain on injection of propofol:
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It also blocks the opioid µ receptors and exhibits 
agonistic activity in human [11]. 

Antagonist effects on 5-HT3 receptors associated 
with peripheral pain pathway may be responsible 
for its analgesic effects.

Fentanyl a short acting opioid analgesic,is 
routinely used to reduced sympathetic response of 
laryngoscopy and intubation.

In this study we evaluated and compare the 
effectiveness of ondensetron and fentanyl for 
reduction of pain caused by propofol injection. 
We observed that, ondensetron and fentanyl both 
signi cantly and equally reduced the incidence and 
severity of pain associated with propofol injection.

Ambesh et al. [12] and H. Zahedi et al. [13] also 
evaluated ondensetron for alleviation of pain on 
propofol injection and observe that it signi cantly 
reduces the incidence and severity of propofol 
induced pain.

Studies evaluating the ef cacy of alfentanil and 
remifentanil, showed that frequency and severity 
of pain associated with propofol injection is less as 
compared to normal saline [14].

In some studies fentanyl was found effective in 
reducing the pain on propofol injection [1,15] while in 
other studies [16,17] it failed to prove its effectiveness 
for alleviating pain on propofol injection.

There are few limitations of our study. As it 
was a time frame study, smaller sample size is 
one of the limitations of our study. Also we have 
not considered the impact of patient’s anxiety on 
interpretation of pain.

Conclusion

From the above observational study we conclude 
that pretreatment with either odensetron or fentanyl 
is equally effective in reducing the incidence and 
severity of pain associated with Propofol injection. 

References

1. Picard P, Tramer MR. Prevention of pain on 
injection with propofol:a quantitative systematic 
review. Anesth Analg. 2000;90(4):963-9.

2. Stark R, Binks S, Dutka V, O"Connor K, Arnstein 
M and Glen J. A review of the safety and tolerance 
of propofol („Diprivan"). Postgrad Med J. 1984;61: 
152-6.

3. Macario A, Weinger M, Truong P, Lee M. Which 
clinical anesthesia outcomes are both common 

and important to avoid. The perspective of a 
panel of expert anesthesiologists. Anesth Analg 
1999;88(5):1085-91.

4. Mattila M and Koski E. Venous sequelae after 
intravenous propofol („Diprivan")--a comparison 
with methohexitone in short anaesthesia. Postgrad 
Med J. 1984;61:162-4. 

5. King SY, Davis MF, Wells EJ, Murchison DJ and 
Pryor PJ. Lidocaine for the prevention of pain due to 
injection of propofol. Anesth Analg. 1992;74:246-9.

6. Ye JH, Mui WC, Ren J, Hunt TE, Wu WH, Zbuzek 
VK. Ondansetron exhibits the properties of a local 
anesthetic. Anesth Analg. 1997;85(5):1116-21.

7. Helmers JH, Kraaijenhagen RJ, Leeuwen LV, 
Zuurmond WW. Reduction of pain on injection 
caused by propofol. Can J Anaesth. 1990;37:267–268. 
[PubMed]

8. Pritam Sinharoy, a, Hongyu Zhang, a, Sayantani 
Sinha, Bethany C. Prudner, Ian N. Bratz, & Derek 
S. Damron: Propofol restores TRPV1 sensitivity 
via a TRPA1-, nitric oxide synthase-dependent 
activation of PKCe. British Pharmacological Society 
and American Society for Pharmacology and 
Experimental Therapeutics. 2015;3(4):153-55.

9. Sim JY, Lee SH, Park DY, Jung JA, Ki KH, Lee DH, 
Noh GJ. Pain on injection with microemulsion 
propofol. Br J Clin Pharmacol. 2009;67(3):316-25.

10. Lee EH, Lee SH, Park DY, Ki KH, Lee EK, 
Lee DH, Noh GJ. Physicochemical properties, 
pharmacokinetics, and pharmacodynamics of 
a reformulated microemulsion propofol in rats. 
Anesthesiology. 2008;109(3):436-47.

11. Gregory RE, Ettinger DS. 5 HT3 receptor antagonists 
for the prevention of chemotherapy induced nausea 
and vomiting a comparison of their pharmacology 
and clinical efficacy. Drugs. 1998;55:173-89.

12. Ambesh SP, Dubey PK and Sinha PK. Ondansetron 
pretreatment to alleviate pain on propofol injection: 
a randomized, controlled, double-blinded study. 
Anesth Analg. 1999;89:197.

13. Hamid Zahedi, Anahid Maleki, and Gholamreza 
Rostami: Ondansetron Pretreatment Reduces Pain 
on Injection of Propofol. Acta Medica Iranica. 
2012;4.

14. Iyilikci L, Balkan BK, Gokel E, et al. The effects of 
alfentanil or remifentanil pretreatment on propofol 
injection pain. J Clin Anesth. 2004;16:499-502.

15. N Ahmad, Y Zanariah, S Balan. Fentanyl pre-
treatment alleviates pain during injection of 
propofol-lipuro® premixed with lignocaine, Med J 
Malaysia. 2008 Dec;63(5).

16. Shreyasi Ray, Ranbir Pal, Samarendra Pal, Jyotirmay 
Kirtania, et al. Preclusion of pain on injection with 
propofol:Evaluating the effects of lignocainne or 
febtanyl pretreatment, Anaesthesia Essays and 
Researches; 2011 Jan-Jun;5(1).



IJAA / Volume 6 Number 2 / March - April 2019 (Part - I)

437

17. Alyafi WA, Rangasami J.Reduction of propofol pain: 
Fentanyl vs lidocaine. Middle East J Anaesthesiol 
1996;13:613-9.

Comparative Evaluation of Ondansetron and Fentanyl for Alleviation of Pain Caused By Propofol Injection


