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ABSTRACT

Background: Propofol is a popular induction agent, especially for short cases, day care surgeries and when a
laryngeal mask is to be used. It produces a good quality of anaesthesia and rapid recovery. Pain on injection of
propofol has been reported and is an important limitation of its use. A multitude of interventions: pharmacological as
well as non-pharmacological, have been tried for the attenuation of pain caused due to propofol injection. In our
study, we evaluated and compared the efficacy of lidocaine, ramosetron and tramadol in attenuating pain on propofol
injection.

Methods: A total of 180 patients belonging to American Society of Anesthesiologists (ASA) grade | and 11, of either
sex, aged between 21 to 50 years undergoing elective surgery under general anaesthesia, were taken up for the study
and were divided into group A, B and C. Group A received 2ml of 2% (40mg) lidocaine, Group B received 2ml of
ramosetron (0.3mg) and Group C received 1mg/kg of tramadol in 0.9% normal saline to make a total solution of 2ml.
Venous occlusion was done by compressing forearm with tourniquet to increase the local concentration of drug after
establishing an intravenous access. The study drug was injected over 10 seconds and then occlusion was removed
after 60 seconds, followed by giving 25% of the total calculated dose (2.5mg/kg) of propofol (1% w/v in lipid base)
injected over 20 seconds. This was followed by asking the patient about the severity of pain felt. The intensity of pain
was graded using verbal rating scale (McCrirrick and Hunter) and was assessed at 0, 5, 10, 15 and 20 seconds, as after
20 seconds, the patient would be under the influence of propofol.

Results: Lidocaine showed the best efficacy in attenuating propofol injection pain amongst the 3 groups recorded at 5
(95%), 10 (91.7%) and 15 seconds (98.3%). In addition to reducing the incidence of pain, it also reduced its severity,
with majority of patients experiencing only mild pain. Ramosetron ranked 2" in the overall reduction of propofol
pain, with lowest incidence of propofol pain amongst 3 groups, recorded at 0 (98.3%) and 20 seconds (95%) of
propofol injection. However, ramosetron failed in reducing severity of pain, with a significant number of patients
experiencing moderate and severe pain. Tramadol ranked 3 in the overall attenuation of propofol pain and showed
lowest incidence of pain at 0 seconds (93%) of propofol injection.

Conclusions: All the three study drugs viz lidocaine, ramosetron and tramadol cause a significant decrease in
propofol injection pain with lidocaine as the most efficacious drug amongst the 3 drugs followed by ramosetron and
tramadol. Lidocaine has an added advantage of decreasing incidence and severity of pain associated with propofol and
ramosetron prevents postoperative nausea and vomiting.
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INTRODUCTION

Pain during injection is a limiting factor in the use of
some anaesthetic drugs like propofol, etomidate and
diazepam. Propofol is a popular induction agent,
especially for short cases, day care surgeries and when a
laryngeal mask is to be used. It produces a good quality
of anaesthesia and rapid recovery.> Chemically, propofol
belongs to the group of sterically hindered phenols.
Hence, like other phenols propofol irritates the skin,
mucous membrane and venous intima. Pain on injection
of propofol has been reported and is an important
limitation of its use.! Overall incidence of pain after
propofol injection, in the absence of any pretreatment is
around 60% as observed in a meta-analysis done in 2011,
the incidence varying from less than 10% in the anti-
cubital fossa, to more than 90% on the back of the hand.?
4 The exact mechanism for the production of pain with
propofol injection is yet to be established. However, the
activation of pain mediators such as the release of a
kininogen from the vein wall triggering a local kinin
cascade system during intravenous injection has been
suggested.® The free fraction of propofol has been
implicated, which explains a slight delay before pain is
experienced.® Scott et al speculated that the injection pain
is caused by activation of the kallikrein-kinin system
either by propofol or by the lipid solvent, thereby
generating kinins, probably bradykinin.’

A multitude of interventions: pharmacological as well as
non-pharmacological, have been tried for the attenuation
of pain caused due to propofol injection. In the
pharmacological class of interventions, several classes of
drugs like alpha2 agonists- dexmeditomidine and
clonidine antiemetics- metoclopramide, ondansetron and
granisetron, barbiturates, benzodiazipines, cholinesterase
inhibitors, kallikrien inhibitor- Nafamostat mesilate,
NMDA receptor antagonists ketamine and magnesium
sulphate, nitroglycerine, NSAIDS, opiods- tramadol,
pethidine, alfentanyl, sufentanyl, remifentanyl, steroids-
dexamethasone and hydrocortisone, local anesthesthetics-
prilocaine and lidocaine have been tried.8%0

Non-pharmacological strategies that have been employed
include different infusion rates, venous occlusion,
different needle sizes, different injection sites,
microfiltration, variation in temperature, different speeds
of intra venous carrier fluid, and use of saline.3%:3°

Besides these, several drug and non-drug combination
strategies have been used with variable results. Despite
some of the strategies showing promising results, none of
the above-mentioned methods has been fully effective in
attenuating the pain due to propofol injection and the
research for the ideal agent or intervention, that would
make anesthesia administration with propofol a pleasing
experience, continues. As lidocaine has both a local
anaesthetic effect and a kinin cascade-stabilizing effect, it
can be used for injection pain prevention.®® Of the
techniques used to decrease the incidence and intensity of

pain resulting from propofol injection, the most effective
method is to inject lidocaine at 0.5mg/kg i.v. while
applying venous occlusion before administering propofol.

Recently, 5-HT3 receptor antagonists, which are used as
antiemetics, were found to have characteristics of local
anesthetics and effective in the prevention of injection
pain  caused by  propofol.t2404l  Descending
monoaminergic pathways from brainstem are known to
able to influence nociceptive signalling in the dorsal horn
of the spinal cord. Such descending influences are both
facilitatory and inhibitory in nature. Suzuki and
colleagues showed that the descending influences are
predominantly facilitatory, and act via spinal 5-HT;
receptors (expressed on nerve terminals of small diameter
afferents), revealing a role for selective 5-HT3 receptor
antagonists like ondansetron and granisetron in relieving
pain.#243

Tramadol is a centrally acting analgesic agent. Initially, it
was thought that tramadol produced its antinociceptive
and analgesic effects through spinal and supraspinal sites
rather than via local anaesthetic action. However, several
clinical studies have shown that it might have peripheral
local anaesthetic type properties. By direct application to
the sciatic nerves in rats, it was proven that tramadol
exerts a local anaesthetic type of effect.*> When extra-
cellular sodium decreases, nerve fibres become sensitive
to local anaesthetic. Jon et al suggested tramadol affects
sensory and motor nerve conduction by similar
mechanism to that of lidocaine which acts on voltage-
gated Na* channels leading to axonal blockade.*
However, Mert et al proposed tramadol might have a
mechanism different from that of lidocaine, the presence
of a large Ca** concentration in the external medium
increases tramadol’s activity while decreasing lidocaine’s
activity.”

Various studies have been carried out to test wide range
of drugs for attenuating pain on propofol injection. In
present study, we evaluated and compared the efficacy of
lidocaine, ramosetron and tramadol in attenuating pain on
propofol injection.

METHODS

After approval of the study protocol by the Ethical
Committee of the Institute, a total of 180 patients
belonging to American Society of Anesthesiologists
(ASA) grade | and I, of either sex, aged between 21 to
50 years undergoing elective surgery under general
anaesthesia, were taken up for the study. A written, well
informed consent was taken from all the patients. Patients
with age <2lyears and >51 years, ASA Ill and IV, any
previous history of systemic illness, history of allergy to
study drugs, preghant women, morbidly obese patients,
patients scheduled for emergency surgery, patients with
neurological and psychiatric disorders were excluded
from study. Patients were randomly allocated, for
receiving the study drug, into 3 groups of 60 patients
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each. Randomization was done using a sealed envelope.
Group A received 2ml of 2% (40mg) lidocaine, Group B
received 2ml of ramosetron (0.3mg) and Group C
received 1mg/kg of tramadol in 0.9% normal saline to
make a total solution of 2ml. Drug solutions were
prepared by co-supervisor and given to the observer who
would dispense 2ml of the study drug. This way the
observer was blindfolded to the drug given to the patient.

Prior to the surgery, all the patients underwent routine
pre-anaesthetic checkup. The patients (aged 21-50 years
and scheduled for elective surgery) were visited a day
before surgery and explained the procedure. The patients
were kept fasting for 6-8 hours. On the day of surgery,
intravenous access with 20G cannula, with no local
anaesthetic infiltration on the dorsum of non-dominant
hand, was done and intravenous fluid (Ringer lactate)
was infused at rate of 100ml/hr.

After 2 minutes, lactated ringer’s infusion was stopped
and arm with intravenous access was elevated for 15
seconds for gravity drainage of venous blood. Heart rate,
NIBP, SPO, and ETCO,, ECG were monitored. The
procedure was again explained to the patients. No
analgesic drug was given to the patient before injecting
propofol. Venous occlusion was done by compressing
forearm with tourniquet to increase the local
concentration of drug. The study drug was injected over
10 seconds and then occlusion was removed after 60
seconds, followed by giving 25% of the total calculated
dose (2.5mg/kg) of propofol (1% wi/v in lipid base)
injected over 20 seconds. This was followed by asking
the patient about the severity of pain felt. The intensity of
pain was graded using Verbal Rating Scale (McCrirrick
and Hunter)8 and was assessed at 0, 5, 10, 15 and 20
seconds, as after 20 seconds, the patient would be under
the influence of propofol.

For the assessment of pain, 4 point verbal rating scale
(McCrirrick and Hunter) was used. None (No pain/no
response to questioning, 0 points), mild pain (pain
reported only in response to question with-out any
behavioral sign, 1 point), moderate pain (pain reported
only in response to question and accompanied by
behavioral sign, 2 points) and severe pain (strong vocal
response/response accompanied by facial grimacing, arm
withdrawal or tears, 3 points).

Thereafter, the induction of anaesthesia was continued
with the rest of the calculated propofol dose and for
analgesia, fentanyl 2ug/kg was given to all the patients.
The patients were intubated with appropriate sized ETT
after giving vecuronium and then anaesthesia was
maintained with isoflurane and nitrous oxide + oxygen
(66% + 33%). NIBP, ECG, heart rate, SPO; and end tidal
carbon dioxide were monitored throughout the surgery.
All the study drugs were kept at room temperature and
were used within 30 minutes of preparation.

The recorded data was compiled and entered in a
spreadsheet (Microsoft Excel) and then exported to data
editor of SPSS Version 20.0. Statistical software SPSS
(version 20.0) and Microsoft Excel were used to carry out
statistical analysis of data. Continuous variables were
summarized in the form of means and standard deviations
and categorical variables were summarized as
percentages. Analysis of variance (ANOVA) was
employed for inter group analysis of data. Chi-square test
or Fisher’s exact test, whichever appropriate, was used
for comparison of categorical variables. Graphically, the
data was presented by bar and line diagrams. A p-value
of less than 0.05 was considered statistically significant.
All p-values were two tailed.

RESULTS

The subject characteristics such as age, weight, ASA
status and sex were similar in both groups (Table 1). At 0
seconds of injecting propofol (Table 2), 78.3% of patients
(n=47) experienced no pain in the lidocaine group while
in the ramosetron and tramadol groups, 98.3% (n=59) and
93% (n=57) patients respectively experienced no pain. In
our trial, study of pain at 0 seconds of propofol injection
(Table 3) showed statistically significant results in all
three groups (p<0.001). Intergroup comparison showed
highly significant statistical difference between lidocaine
and ramosetron groups (p=0.002) and lidocaine and
tramadol groups (p=0.016). However there was no
significant difference in pain attenuation between
ramosetron and tramadol groups (p=0.619), both of
which caused attenuation of propofol injection pain. Out
of the 21.7% patients experiencing pain in lidocaine
group (group A), 16.7% had mild pain, only 5% had
moderate pain while none of the patients had severe pain
(Table 2).

Table 1: Comparison of patient characteristics in three groups.

Patient characteristics

Age (years) 33.9+8.63
Sex (Male/Female) 33/27
Body weight (Kgs) 55.80+5.24
ASA-PS (1/11) 47/13

P-value
34.5+8.48 36.2+8.54 0.303
37/23 32/28 0.622
55.0046.11 57.3345.13 0.078
44/16 46/14 0.807

Value expressed as mean+SD, ASA-PS: American society of anesthesiologists physical status, SD: standard deviation.
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Table 2: Assessment of pain scores at different intervals of time.

Pain score

Group Interval

_ 0 1 2 3
0 sec 47 (78.3) 10 (16.6) 3(5) 0
5 sec 57 (95) 3(5) 0 0
Group A n (%) 10 sec 55 (91.6) 5 (8.3) 0 0
15 sec 59 (98.3) 1(1.6) 0 0
20 sec 55 (91.6) 5 (8.3) 0 0
0 sec 59 (98.3) 1(1.6) 0 0
5 sec 56 (93.3) 1(1.6) 3(5) 0
Group B n (%) 10 sec 50 (83.3) 4 (6.6) 3 (5) 3 (5)
15 sec 56 (93.3) 2(3.3) 1(1.6) 1(1.6)
20 sec 57 (93) 0 2 (3.3) 1(1.6)
0 sec 57 (93) 2(3.3) 1(1.6) 0
5 sec 49 (81.6) 10 (16.6) 1(1.6) 0
Group C n (%) 10 sec 42 (70) 10 (16.6) 8 (13.3) 0
15 sec 38 (63.3) 17 (28.3) 5 (8.3) 0
20 sec 45 (75) 11 (18.3) 4 (6.6) 0

Group A= Lidocaine, Group B=Ramosetron, Group C=Tramadol. P-value<0.05=significant, n= no. of patients experiencing different
pain score at different time intervals, sec=seconds (time), %= percentage of patients in particular group having particular pain score.

At 5 seconds of propofol injection (Table 2), 95% patient
(n=57) in lidocaine group, 93.3% patients (n=56) in
ramosetron group and 81.7% patients (n=49) in tramadol
group experienced no pain. The study of pain at 5
seconds (Table 3) showed statistically significant results
in all the three groups (p=0.029).

The intergroup comparisons showed statistically
significant difference between the lidocaine and tramadol
groups (p=0.043), lidocaine proving to be superior to
tramadol in attenuation of pain caused due to propofol
injection. Although higher percentage of patients in
ramosetron group (93.3%) remained pain free, as
compared to tramadol group (81.7%), the comparison of
efficacies of ramosetron and tramadol groups showed
statistically non-significant results (p=0.095).
Comparison of lidocaine and ramosetron groups revealed
a non-significant co-relation (p=1.000), both being
equally effective in attenuating the pain caused due to
propofol injection at 5 seconds (Table 3). Important thing
to be noted is that all the patients experiencing pain in
tramadol group 16.7%, had mild pain and only 1.7% had
moderate pain while all the patients experiencing pain in
the lidocaine group (5%), had only mild pain. Patients in
ramosetron group (5%) experienced moderate degree of
pain at 5 seconds.

At 10 seconds of propofol injection (Table 2), 91.7%
patients (n=55) in lidocaine group, 83.3% patients (n=50)
in ramosetron group and 70% patients (n=42) in tramadol
group experienced no pain. The study of pain at 10
seconds (Table 3) showed statistically significant results
in all the 3 groups (p=0.008). The intergroup statistical
comparisons showed highly significant difference
between the lidocaine and tramadol groups (p=0.005),

lidocaine proving to be far superior to tramadol in
attenuation of pain caused due to propofol injection at 10
seconds.

Table 3: Intergroup comparisons of pain scores at
different time intervals.

| Time . Overall
Intergroup comparison  p-value
Sec) _ ~ p-value
Lidocaine v/s ramosetron  0.002*
Lidocaine v/s tramadol 0.016*

. < . 1*
0 Ramosetron v/s tramadol 0.00

Lidocaine v/s ramosetron  1.00

5 Lidocaine v/s tramadol . 0.029"
Ramosetron v/s tramadol

Lidocaine v/s ramosetron

10 Lidocaine v/s tramadol . 0.008"

Ramosetron v/s tramadol  0.084
Lidocaine v/s ramosetron  0.364
Lidocaine v/s tramadol <0.001*

1 <0.001"
> Ramosetron v/s tramadol ~ <0.001* 0.00

Lidocaine v/s ramosetron  0.717

Lidocaine v/s tramadol 0.028* .
20 Ramosetron v/s tramadol  0.005* iz

p-value<0.05=statistically significant, *=statistically significant,
lidocaine= Group A, ramosetron= Group B, tramadol= Group c.

The comparison of lidocaine and ramosetron groups
showed statistically non-significant results (p=0.557),
both being equally effective in attenuating propofol pain
at 10 seconds of injection. Comparison of ramosetron and
tramadol groups, revealed a comparable but statistically
non-significant relation between their efficacies in
attenuating propofol pain at 10 seconds (p=0.084), even
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though ramosetron showed better results than tramadol as
per the percentage of patients feeling propofol pain
(16.7%) in ramosetron group v/s (30%) in tramadol
group. Although the incidence of pain in lidocaine and
ramosetron groups was comparable but the severity of
pain differed greatly in all the 3 groups, with patients in
lidocaine group who experienced pain (8.3%), had only
mild pain, patients in tramadol group who experienced
pain (30%), had both mild (16.7%) and moderate pain
(13.3%) while patients in ramosetron group who
experienced pain (16.7%) had severe pain (5%) in
addition to mild (5%) and moderate pain (5%).

At 15 seconds of propofol injection (Table 2), 98.3% of
lidocaine group, 93.3%in ramosetron group and 63.3% in
tramadol group experienced no pain. The study of pain at
15 seconds (Table 3) showed statistically significant
results in all three groups (p<0.001). The intergroup
statistical comparisons showed highly significant
difference between the results of lidocaine and tramadol
groups and between ramosetron and tramadol groups
(p<0.001), both lidocaine and ramosetron proving to be
far superior than tramadol in attenuation of propofol
injection pain at 15 seconds. The comparison of lidocaine
and ramosetron groups showed statistically insignificant
results (p=0.364).

At 20 seconds of propofol injection (Table 2), 91.7%
patients (n=55) of lidocaine group, 95% patients (n=57)
of ramosetron group and 75% patients (n=45) of tramadol
group experienced no pain on injection of propofol. The
study of pain at 20 seconds showed statistically
significant results in all 3 groups (p=0.002). The
intergroup comparisons (Table 3) showed statistically
significant difference between lidocaine and tramadol
groups (p=0.028) and between ramosetron and tramadol
groups (p=0.005). The comparison between lidocaine and
ramosetron groups was statistically insignificant
(p=0.717). Both lidocaine and ramosetron being superior
to tramadol in reducing propofol injection induced pain at
20 seconds. However, all the patients who experienced
pain in lidocaine group (8.3%), had mild pain only while
patients in ramosetron group experienced moderate
(3.3%) and severe pain (1.7%). Out of the 25% patients
who experienced pain in tramadol group 18.3% had mild
pain, 6.7% had moderate pain and 0% had severe pain.
Order of efficacy of the study drugs on the basis of
decrease in the incidence of propofol pain at different
time intervals.

e 00 seconds- ramosetron (98.3%) >tramadol (93%)
>lidocaine (78.3%)

e 05 seconds- lidocaine (95%) >ramosetron (93.3%)
>tramadol (81.7%)

e 10 seconds- lidocaine (91.7%) >ramosetron (83.3%)
>tramadol (70%)

e 15 seconds- lidocaine (98.3%) >ramosetron (93.3%)
>tramadol (63.3%)

e 20 seconds- ramosetron (95%) >lidocaine (91.7%)
>tramadol (75%)

The highest incidence of pain was observed at 10 seconds
of propofol injection. Overall, lidocaine showed the best
efficacy in attenuating propofol injection pain amongst
the 3 groups recorded at 5, 10 and 15 seconds. In addition
to reducing the incidence of pain, it also reduced its
severity, with majority of patients experiencing only mild
pain. Ramosetron ranked 2" in the overall reduction of
propofol pain, with lowest incidence of propofol pain
amongst 3 groups, recorded at 0 and 20 seconds of
propofol injection. However, ramosetron failed in
reducing severity of pain, with a significant number of
patients experiencing moderate and severe pain.
Tramadol ranked 3" in the overall attenuation of propofol
pain, with lowest incidence of pain at 0O seconds of
propofol injection.

DISCUSSION

The quest for an ideal anaesthetic drug that would
guarantee both safety and comfort of the patients, led to
the discovery of propofol, an intravenous anaesthetic
agent. Propofol soon became popular because of its
amazing qualities of quick, smooth induction and rapid
recovery without any residual effects of anesthesia.
Besides, its high safety profile, minimal side-effects,
propofol has almost taken over all the other anaesthetic
drugs for the induction as well as maintenance of
anesthesia and is currently the most popular intravenous
anaesthetic agent among anaesthetists all over the world.
In spite of all these advantages, there are a few factors
that have limited the usefulness of this wonderful drug.
These include hypotension and pain on injection of
propofol. Pain on injection is the most common and
troublesome side effect of propofol, associated with high
recall rates even in the post-op period.*® With the
decrease in morbid adverse effects during and after
surgery, patient satisfaction with peri-operative care is
assuming more importance. Also considering the
extensive use of propofol in clinical practice, the pain
frequently reported on induction of anesthesia cannot be
neglected. Macario and colleagues concluded that among
33 low morbidity outcomes, propofol injection pain
ranked as the 7" most important problem of current
clinical anesthesiology, thus defeating the very purpose
of giving anesthesia i.e. relief from pain.*’

To resolve this issue of propofol pain, several studies
have been done to find out a possible measure to prevent
this pain. In the current study we evaluated and compared
the efficacy of lidocaine, ramosetron and tramadol pre-
medication in attenuating the pain caused due to propofol
injection and we found that all the three drugs showed
statistically significant results causing pain attenuation at
0, 5, 10, 15, 20 seconds of propofol injection. The
maximum incidence of pain in all the 3 groups was seen
at 10 seconds (Table 2) of propofol injection and the
efficacy of the 3 drugs in attenuating pain injection pain
showed different trends at different time intervals. At 0
seconds of propofol injection, the order of efficacy of the
3 drugs was: ramosetron >tramadol >lidocaine on the
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basis of reduction in the incidence and severity of pain by
the study drugs. At 5 seconds, the order of efficacy of the
3 drugs was: lidocaine >ramosetron >tramadol. At the 10
seconds, the order of efficacy of the 3 drugs was:
lidocaine >ramosetron >tramadol. At the 15 seconds, the
order of efficacy of the 3 drugs was: lidocaine
>ramosetron >tramadol and at the 20 seconds, the order
of the efficacy of the 3 drugs was: ramosetron >lidocaine
>tramadol on the basis of reduction in the incidence and
severity of pain. The overall order of efficacy of the 3
drugs on the basis of reduction in the severity of propofol
injection pain was: lidocaine >ramosetron >tramadol.

Present study correlates with Kaya S and colleagues who
in their study done on 100 women concluded that
administration of lidocaine with venous occlusion for 60
seconds significantly reduced the incidence and severity
of pain during the injection of propofol as compared to
normal saline without tourniquet.*® In another study done
by Johnson RA and collegues, it was seen that pain was
reduced significantly in all the groups in which lidocaine
was used and the degree of pain alleviation was in direct
proportion to the dose of lidocaine given.*® Present result
is consistent with the study done by Basappa G and
collegues, who studied the effect of lignocaine,
ondansetron and ramosetron on attenuation of propofol
injection induced pain.*® The study concluded that pre-
treatment with i.v. ramosetron 0.3mg is equally effective
as 0.5mg/kg of 2% lignocaine in preventing propofol
induced pain and both were better than ondansetron. In
other study done by Singh D and collegues that compared
the incidence of pain with propofol injection in patients
pre-treated with ramosetron with those pre-treated with
lidocaine.>® The study concluded that pre-treatment with
ramosetron 0.3mg and lidocaine 40mg are equally
effective in preventing pain from propofol injection
which is again consistent with the results of present
study. However, our observations varied from Lee HY
and collegues who investigated the effect of ramosetron
on pain induced by microemulsion propofol injection on
200 ASA | and Il patients undergoing general
anesthesia.5! They found that incidence of pain was 96%,
76%, 60% and 38% in patients receiving normal saline,
lidocaine 20mg, ramosetron 0.3mg and lidocaine 20mg
plus ramosetron 0.3mg respectively (p<0.008). The study
concluded that pretreatment with ramosetron 0.3mg with
or without lidocaine 20mg with a tourniquet on the
forearm 30 seconds before the injection of microemulsion
propofol is more effective than lidocaine 20mg or normal
saline in preventing pain from a microemulsion propofol
injection.

Our observations co-relate with Pang WW et al, who in
their study “the peripheral analgesic effect of tramadol in
reducing propofol injection pain: a comparison with
lidocaine” investigated the local anesthetic effect of
tramadol in reducing pain on propofol injection.5? The
study showed that both tramadol and lidocaine
significantly reduced the incidence and intensity of
propofol injection pain when compared with normal

saline. Our observations correlate with Borazan H et al
who in their study on 120 ASA | and Il patients found
that pretreatment with tramadol 60 seconds before
propofol injection and propofol-lidocaine mixture
significantly reduced propofol injection pain when
compared to placebo in children.%

So present study revealed that all the three drugs can be
used as premedication for attenuation of pain by
propofol injection with lidocaine being the most efficient
drug followed by ramosetron and tramadol being the least
effective. However, the choice of agent should, therefore,
be individualised with due consideration to the
cost-effectiveness and benefit to the patient.

CONCLUSION

All the three study drugs viz lidocaine, ramosetron and
tramadol cause a significant decrease in propofol
injection pain. Pre-treatment with 1V lidocaine 40mg is
the most effective followed by ramosetron 0.3mg and
tramadol 1mg/kg is least effective. Ramosetron has the
added advantage of preventing post-operative nausea and
vomiting (PONV) in patients receiving this drug.

ACKNOWLEDGEMENTS

Authors would like to thank Dr. Sumanth M. M,
Assistant  Professor, Department of Community
Medicine, M.M.C and R.I., Mysore for assisting with the
statistical work.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Johnson, Harper NJN, Chadwick S, Vohra A. Pain
on injection of propofol. Anaesthesia. 1998;53:468-
76.

2. Jalota L, Kalira V, George E, Shi YY, Hornuss C,
Radke O, et al. Prevention of pain on injection of
propofol: systematic review and meta-analysis.
BMJ. 2011;342:d1110.

3. Tan CH, Onsiong MK. Pain on injection of
propofol. Anaesthesia. 1998;53:468-76.

4. Picard P, Tramer M. Prevention of pain on injection
with propofol: A quantitative systematic review.
Anesth Analg. 2000;90:963-9.

5. Yull DN, Barkshire KF, Dexter T. Pretreatment with
ketorolac and venous occlusion to reduce pain on
injection of propofol. Anaesthesia. 2000;55:284-7.

6. Doenicke AW, Rozen MF, Ran J, Kelleriman W.
Reducing pain during propofol injection- The role
of the solvent. Anesth Analg. 1996;82:472-4.

7. Hynynen M, Korttila K, Tammisto T. Pain on i.v
injection of propofol (IClI 35868) in emulsion

International Journal of Research in Medical Sciences | June 2017 | Vol 5| Issue 6 Page 2649



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Zahoor | et al. Int J Res Med Sci. 2017 Jun;5(6):2644-2651

formulation: Short communication. Acta
Anaesthesiol Scand. 1985;29:651-2.

Yoshikawa T, Wajima Z, Ogura A, Inoue T, Ogawa
R. Orally administered clonidine significantly
reduces pain during injection of propofol. Br J
Anaesth. 2001;86(6):874-6.

Erdil FA, Gulhas N, But AK. Does single dose
premedication of dexmedetomidine reduce pain
during injection of propofol? Pain Clinic.
2007;19:21-5.

Ganta R, Fee JP. Pain on injection of propofol:
comparison of lignocaine with metoclopramide. Br J
Anaesth. 1992;69:316-7.

Ambesh SP, Dubey PK, Sinha PK. Ondansetron
pretreatment to alleviate pain on propofol injection;
a randomized, controlled, double-blinded study.
Anesth Analg. 1999;89:197-9.

Ahmed A, Sengupta S, Das T, Rudra A.
Pretreatment with intravenous granisetron to
alleviate pain on propofol injection: A double blind,
randomized, controlled trial. Indian J Anesth.
2012;56(2):135-8.

Alipour M, Tabari M, Alipour M. Paracetamol,
ondansetron, granisetron, magnesium sulfate and
lidocaine and reduced propofol injection pain. Iran
Red Crescent Med J. 2014;16(3):e16086.

Kau YC, Wu RS, Cheng KS. Propofol-sodium
thiopental admixture reduces pain on injection. Acta
Anaesthesiol Sin. 2000;38:9-13.

Azma T, Kawai K, Tamura H. Comparative benefit
of preemptively applied thiopental for propofol
injection pain: the advantage over lidocaine.
Hiroshima J Med Sci. 2004;53:13-6.
Galvez-Escalera I, Thorpe CM. The effect of co-
induction with midazolam on propofol injection
pain. Eur J Anaesthesiol. 2004;21:579-81.

Shah MH, Gandhi S, Chadha IA. Comparison of
midazolam co-induction with propofol predosing for
induction of anaesthesia. J Anaesthesiol Clin
Pharmacol. 2008;24:197-200.

Pang WW, Mok MS, Wang CS. Can neostigmine
reduce propofol injection pain? Acta Anaesthesiol
Sin. 2002;40:65-9.

Iwama H, Nakane M, Ohmori S. Nafamostat
mesilate, a kallikrein inhibitor, prevents pain on
injection with propofol. Br J Anaesth. 1998;81;963-
4,

Zashedi H, Nikooseresht M Seifrabie M. Prevention
of propofol injection pain with small dose ketamine.
Middle East J Anesthesiol. 2009;20;401.
Rahimzadeh P, Faiz SH, Nikoobakht N. Which one
is more efficient on propofol 2% injection pain?
Magnesium sulfate or ondansetron: A randomized
clinical trial. Adv Biomed Res. 2015;4:56.

Singh DK, Jindal P, Singh G. Comparative study of
attenuation of the pain caused by propofol
intravenous injection, by granisetron, magnesium
sulphate and nitroglycerine. Saudi J Anaesth.
2011;5:50-4.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Nishiyama T. How to decrease pain at rapid
injection of propofol: effectiveness of flurbiprofen. J
Anesth. 2005;19:273-6.

Wong WH, Cheong KF. Role of tramadol in
reducing pain on propofol injection. Singapore Med
J. 2001;42:193-5.

Basaranoglu G, Erden V, Delatioglu H, Saitoglu L.
Reduction of pain on injection of propofol using
meperdine and remifentanil. Eur J Anaesthesiol.
2005;22:890-2.

Lee JR, Jung CW, Lee YH. Reduction of pain
during induction with target controlled propofol and
remifentanil. Br J Anaesth. 2007;99:876-80.

Singh M, Mohta M, Sethi AK, Tyagi A. Efficacy of
dexamethasone pretreatment for alleviation of
propofol injection pain. Eur J Anesthesiol.
2005;22:888-90.

Yadav M, Durga P, Gopinath R. Role of
hydrocortisone in prevention of pain on propofol
injection. J Anaesth Clin Pharmacol. 2011;27:460-4.
Eriksson M. Prilocaine reduces injection pain
caused by propofol. Acta Anaesthesiol Scand.
1995;39:210-3.

Kaya S, Turhanoglu S, Karaman H. Lidocaine for
prevention of propofol injection-induced pain: a
prospective, randomized, double-blind, controlled
study of the effect of duration of venous occlusion
with a tourniquet in adults. Curr Ther Res.
2008;69:29-35.

Kobayashi Y, Tsuchida A, Kamada Y, Seki S,
Ichimiya T, Namiki A. Effects of the bolus injection
rate on anesthesia induction with propofol. Masui.
Japanese J Anesthesiol. 1999;48(8):852-5.

Scott RP, Saunders DA, Norman J. Propofol:
clinical strategies for preventing the pain of
injection. Anaesthesia. 1988;43:492-4.

Angst M, MS, Zupfer H, Tantanu C. Reduction of
propofol injection pain with a double lumen iv set. J
Clin Anesth. 1997;9:462-6.

Tarig MA, Kamran M. Incidence of pain on
propofol injection and efficacy of addition of
lignocaine or selecting big vein or both combined in
reducing it: a randomized control trial. J Postgrad
Med Inst. 2006;20:8-11.

Davies AF, Vadodaria B, Hopwood B. Efficacy of
microfiltration in decreasing propofol induced pain.
Anaesthesia. 2002;57:557-61.

Hellier C, Newell S, Barry J. A 5-microm filter does
not reduce propofol induced pain. Anaesthesia.
2003;58:802-3.

McCrirrick A, Hunter S. Pain on injection of
propofol: The effect of injectate temperature.
Anaesthesia. 1990;45:443-4.

Ozturk E, lzdes S, Babacan A. Temperature of
propofol does not reduce the incidence of injection
pain. Anaesthesiology. 1998;89:1041.

Minogue SC, Sun DA. Bacteriostatic saline
containing benzyl alcohol decreases the pain
associated with the injection of propofol. Anesth
Analg. 2005;100:683-6.

International Journal of Research in Medical Sciences | June 2017 | Vol 5| Issue 6  Page 2650



40.

41.

42.

43.

44,

45,

46.

47.

48.

Zahoor | et al. Int J Res Med Sci. 2017 Jun;5(6):2644-2651

Ye JH, Mui WC, Ren J. Ondansetron exhibits the
properties of a local anesthetic. Anesth Analg
1997;85:1116-21.

Suzuki R, Morcuende S, Webber M. Superficial
NK-1 expressing neurons control spinal excitability
through activation of descending pathways. Nat
Neurosci. 2001;5:1319-26.

Zeitz KP, Guy N, Malmberg AB, Dirajlal S, Martin
WJ, Sun L, et al. The 5-HT3 subtype of serotonin
receptor contributes to nociceptive processing via a
novel subset of myelinated and unmyelinated
nociceptors. J Neurosci. 2002;22(3):1010-9.

Tsai YC, Chang PJ, Jou IM. Direct tramadol
application on sciatic nerve inhibits spinal
somatosensory evoked potentials in rats. Anesth
Analg. 2001;92(6):1547-51.

Cose JB. Oral tramadol for the treatment of pain of
7-30 days duration in children. Anaesth Analg.
2003;96:78-81.

Mert T, Gunes Y, Guven M, Gunay I, Ozcengiz D.
Comparison of nerve conduction blocks by an
opioid and a local anesthetic. Eur J Pharmacol.
2002;439(1):77-81.

Johnson RA, Harper NJ, Chadwick S. Pain on
injection of propofol: methods of alleviation.
Anaesthesia. 1990;45:439-42.

Macario A, Weinger M, Truong P. Which clinical
anesthesia outcomes are both common and
important to avoid? The perspective of a panel of
expert anesthesiologists. Anesth Analg.
1999;88:1085-91.

Kaya S, Turhanoglu S, Karaman H. Lidocaine for
prevention of propofol injection-induced pain: a
prospective, randomized, double-blind, controlled

49.

50.

51

52.

53.

study of the effect of duration of venous occlusion
with a tourniquet in adults. Curr Ther Res.
2008;69:29-35.

Sumalatha GB, Dodawad RR. A comparative study
of attenuation of propofol induced pain by
lignocaine, ondansetron and ramosetron. Indian J
Anaesth. 2016;60:25-9.

Singh D, Jagannath S, Priye S. Prevention of
propofol injection pain: Comparison between
lidocaine and ramosetron. J Anaesthesiol Clin
Pharmacol. 2014;30(2):213.

Lee HY, Kim SH, So KY. Prevention of
microemulsion  propofol injection pain: a
comparison of a combination of lidocaine and
ramosetron with lidocaine or ramosetron alone.
Korean J Anesthesiol. 2011;61(1):30-4.

Pang WW, Huang PY, Chang DP, Huang MH. The
peripheral analgesic effect of tramadol in reducing
propofol injection pain: a comparison with
lidocaine. Regional ~ Anesth Pain Med.
1999;24(3):246-9.

Borazan H, Sahin O, Kececioglu A, Uluer MS, Et T,
Otelcioglu S. Prevention of propofol injection pain
in children: A comparison of pretreatment with
tramadol and propofol-lidocaine mixture. Int J Med
Sci. 2012;9(6):492-7.

Cite this article as: Zahoor I, Mir AH, Qazi MS, Jan
ZA, Yousuf A, Rasool A. A prospective,
randomized, double blind study to evaluate and
compare the efficacy of lidocaine, ramosetron and
tramadol pre-medication, in attenuating the pain
caused due to propofol injection. Int J Res Med Sci
2017;5:2644-51.

International Journal of Research in Medical Sciences | June 2017 | Vol 5| Issue 6 Page 2651



