e-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 1296-1302

Original Research Article

Effect of Propofol Dilution and Propofol Mixed with Lignocaine on
Reducing Propofol Induced Pain at Injection Site among Adult Patients
Scheduled for Surgery under General Anaesthesia at Government
T.D.M.C. Alappuzha

Joyce J. Parambil', Biby Mary Kuriakose?, Antony K. A.3, Mohamed Hussain Sait A.*

ISenior Resident, Department of Anaesthesiology, Government T.D. Medical College, Alappuzha, Kerala,

2CAP Professor, Department of Anaesthesiology, glo(ifl:rnment T.D. Medical College, Alappuzha, Kerala,

3Assistant Professor, Department of Anaesthesiol(fgfl,lz}overnment Medical College, Ernakulam, Kerala,

4Assistant Professor, Department of Anaesthesiol(fgfl,lz}overnment Medical College, Ernakulam, Kerala,
India

Received: 20-02-2025 / Revised: 19-03-2025 / Accepted: 20-04-2025
Corresponding Author: Dr. Mohamed Hussain Sait A.
Conflict of interest: Nil

Abstract:

Background: This study was conducted to assess the impact of propofol dilution and propofol combined with
lignocaine on injection site pain caused by propofol.

Methods: Over the course of 18 months, 200 patients undergoing elective surgery under general anaesthesia at
the Department of Anaesthesiology, Government T.D. Medical College, Alappuzha, participated in this hospital
based comparative observational study. The study was approved by the institutional ethics committee and the
participant’s written informed consent was obtained.

Results: Patients given 1% propofol combined with 2% lignocaine did not have any propofol induced pain. 32%
of patients who received 0.5% propofol experienced pain, compared to 8% of those who received 0.33% propofol.
Propofol induced pain was observed in 82% of individuals who received 1% of the medication. The induction
time and mean dosage for all the four groups were similar. After induction, heart rate and mean arterial pressure
dropped in all the four groups.

Conclusion: While 2% lignocaine and propofol dilution were both effective in reducing injection site discomfort
in patients with ASA I and II, lignocaine proved better. The induction time and dose did not significantly differ
between the study groups and the hemodynamic alterations that followed induction were comparable.
Keywords: Propofol, Induction, Pain, Dilution, Lignocaine.
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Introduction

All over the world, one of the most commonly
utilized induction agents is propofol, which is
chemically 2, 6 di-isopropyl phenol. Since alkyl
phenols are insoluble in an aqueous solution, they
are prepared as a 1% or 2% emulsion in 10%
soybean oil, with 1.25% egg phosphatide serving as
the emulsifying agent.[1] It is used for sedation as
well as for induction and maintenance of anesthesia.
Propofol has the advantage that consciousness
returns more quickly with fewer side effects on the
central nervous system.[2] The most upsetting side
effect of propofol, despite its many advantages over
other intravenous anesthetics, is pain during
administration. Propofol induced pain may vary
from 28 to 90%.[3] Although there are numerous
factors that influence the occurrence of pain, the
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precise mechanism underlying propofol injection
pain is unknown. Propofol pain can affect people
physiologically and psychologically. Each person
experiences pain differently in terms of intensity.
The patient may have an unpleasant experience as a
result. Since the day of it’s discovery, numerous
strategies for reducing the intensity of the pain
response have been explored. A number of studies
have attempted to lower the frequency and severity
of discomfort caused by propofol. Various
medications and methods have been employed to
alleviate the pain, such as choosing a sizable vein,
steering clear of veins in the palm of the hand,
incorporating lignocaine into the propofol solution
or altering the formulation of propofol. Numerous
medications, including opioids, NSAIDS, ketamine,
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esmolol, metoprolol, magnesium, the combination
of clonidine and ephedrine, dexamethasone,
metoclopramide, etc. have also been used for the
same reason. Propofol injections in big veins are less
likely to cause pain because they make less contact
with the vein's endothelium. Additionally, propofol
that has been injected can freely mix with blood and
have a buffering effect that reduces discomfort.[4]
The occurrence of pain is also influenced by the
concentration of propofol. It has been demonstrated
that lowering the propofol concentration reduces the
incidence of discomfort.[S] The combination of
lignocaine and propofol is another widely utilized
strategy. Numerous studies have demonstrated
lignocaine's positive effects in lowering pain caused
by propofol. Numerous medications including
ketamine, NSAIDS, clonidine, dexmeditomidine
and opioids have been the subject of studies, all with
varying degrees of success. The purpose of this
research is to assess how injection induced pain from
propofol is affected by propofol dilution and
propofol mixed with lignocaine.

Aims and Objectives

e To compare the effect of different dilutions of
propofol and propofol mixed withlignocaine on
reducing propofol induced pain at injection
site.

e To compare the time taken for induction among
the study groups.

e To compare the dose of propofol for induction
among the study groups.

e To compare the hemodynamic stability with
different dilutions of propofol and propofol
mixed with lignocaine.

Materials & Methods

Over the course of 18 months, 200 patients
undergoing elective surgery under general
anaesthesia at the Department of Anaesthesiology,
Government T.D. Medical College, Alappuzha
participated in this hospital based comparative
observational study. The study was approved by the
institutional ethics committee and the participant’s
written informed consent was obtained.

Inclusion Criteria

1. ASA grades I and II
2. Age between 20 and 60

Exclusion Criteria

1. Allergy to any of the components of propofol,
like eggs or soya beans.

2. Patient with cardiac, respiratory, renal or
hepatic disease.
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SAMPLE SIZE - Calculated using the formula

N=  (Za+ZB)2 [P1(1-P1)+ D2 (12)]

(P1-P2)!
Zo at 95% confidence interval=1.96
Zp at 80% power =0.84
P1- Proportion of patients who had pain in undiluted group.

P2 —Proportion of patients who had pain in diluted group.

Sample size was calculated based on a study done by
Stokes et al. on the effect of dilution of propofol on
the incidence of pain on injection. The proportion of
patients who had pain with undiluted propofol was
32% and the proportion of patients who had pain
with diluted propofol was 10%.[6]

On substituting P1 = 0.32 and P2 = 0.1 in the above
formula, a sample size of 50 was obtained in each
group. Therefore, a total sample size of 200 was
obtained.

Study Procedure

Subjects were chosen using inclusion and exclusion
criteria, following approval from the institutional
ethics and research committees. Patient's height,
weight, gender and age were noted. A thorough pre-
anaesthetic examination was performed. We
acquired written informed consent from the patients
and advised them to fast for 8 hours. On the
preoperative day at 10:00 pm and the day of surgery
at 6 am, they were administered 40 mg of T.
Pantoprazole, 4 mg of T. Ondansetron and 0.25 mg
of T. Alprazolam. Prior to surgery, in the pre
anaesthesia room, baseline vital signs such as the
patient's heart rate, blood pressure and oxygen
saturation were noted. IV line was placed on the
dorsum of the hand and 0.9% NaCl was started.
Preinduction monitors, an ECG, a pulse oximeter
and a noninvasive blood pressure gauge were
attached.

Four groups of patients were assigned based on the
study drug received. Propofol was diluted using
0.9% NaCl. Group A,B,C received 2 ml 1%
propofol, 4 ml 0.5% propofol and 6 ml 0.33%
propofol respectively. Patients in group D received
2.2 ml mixture of 1% propofol and 2% lignocaine,
which was made by mixing 10 ml of the former with
1 ml of the latter. In thirty seconds, a consultant
other than the investigating anaesthesiologist
administered the study drug.10 seconds after
administration of study drug, patient comfort level
was assessed using a verbal rating system.

International Journal of Current Pharmaceutical Review and Research

1297



International Journal of Current Pharmaceutical Review and Research

—_

No pain

2. Mild pain (pain reported only in response to
questioning without any behavioral signs).

3. Moderate pain (pain reported in response to
questioning and accompanied by behavioral
signs or pain reported spontaneously without
questioning).

4. Severe pain (strong vocal response or

response accompanied by facialgrimacing, arm

withdrawal or tears).

Allergic reactions and other symptoms like
weakness and light-headedness were looked for.
Following the evaluation of hemodynamic
parameters and discomfort, each patient was
preoxygenated with 100% oxygen for three minutes.
Premedications administered intravenously were Inj
Midazolam (0.02 mg/kg), Inj Ondansetron (0.08
mg/kg), Inj Glycopyrrolate (0.01 mg/kg) and Inj
Fentanyl (2 ug/kg). According to the study groups
assigned, patients were administered varying
concentrations of propofol to gradually induce
anaesthesia. The dose of propofol and time taken for
induction were noted. During induction, bag and
mask ventilation was maintained. After induction
patients were intubated with vecuronium 0.08 mg/kg
and maintained with oxygen, isoflurane, nitrous
oxide and vecuronium. Following surgery, residual
neuromuscular blockade was reversed using 0.05
mg/kg of neostigmine and 0.01 mgkg of
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glycopyrrolate. When the patient was completely
awake and conscious, extubation was performed.
Heart rate, systolic and diastolic blood pressure, as
well as mean arterial blood pressure, were measured
at baseline, throughout the administration of study
drugs, during and after induction and after
intubation. The hemodynamic changes, such as
decline in mean arterial pressure more than 20%
below the baseline MAP value was treated using iv
fluid infusion and incremental doses of
Mephenteramine (6 mg iv bolus).

Statistical Methods

Data was entered into an Excel sheet from
Microsoft. Using the relevant statistical test, analysis
was completed. The statistical and categorical data
were represented as mean +/- standard deviation and
frequency (%) respectively. Quantitative parameters
were compared between categories using the one-
way ANOVA test (F test) and Scheffe multiple
comparisons (post hoc test) procedures. The chi-
square test was employed to determine whether
category variables were related. The threshold for
statistical significance was set at p<0.05 for all
statistical interpretations. Microsoft Excel, version
2016 was the statistical software program used for
the analysis.

Results

Table 1: Comparison of pain based on drug received

Pain 1% 0.5% Propofol 0.33% Propofol 1% Prop O.fOl mlx.ed with 2%
Propofol Lignocaine
No pain 9(18%) 34(68%) 46(92%) 50(100%)
Mild pain 23(46%) 14(28%) 4(8%) 0(0%)
Moderate pain 17(34%) 2(4%) 0(0%) 0(0%)
Severe pain 1(2%) 0(0%) 0(0%) 0(0%)
X?=100.79 and p < 0.01

None of the Group D patients experienced propofol
induced pain.

Among the Group C patients 92% had no pain, 8%
complained of mild pain and noneof them had
moderate or severe pain.

Among the Group B patients 68% had no pain, 28%
reported mild pain and 4% reportedmoderate pain.
None of them had severe pain.

Among the Group A patients 18% experienced no
pain, 46% complained of mild pain, 34%
complained of moderate pain and 2% reported
severe pain.

Table 2 : Comparison of time taken for induction among the study groups

Drug received Mean(seconds) Standard Deviation
1% Propofol 17.1 3.7
0.5% Propofol 16.6 3.1
0.33% Propofol 16.4 2.3
1% Propofol mixed with 2% Lignocaine 16.1 2.5
F=1.04 and p=0.377

Mean time taken for induction of anaesthesia in
Group A was 17.1 seconds, GroupB 16.6 seconds,
Group C 16.4 seconds and Group D 16.1 seconds.
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Statistical analysis had shown that there was no
significant difference in the time for induction
among the study groups and the mean time for
induction in all the four groups was 16.55 seconds.
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Table 3 : Comparison of dose of Propofol for induction among the study groups

Drug Received Mean dose (mg) Standard Deviation
1% Propofol 124.0 16.3
0.5% Propofol 117.8 18.1
0.33% Propofol 122.8 16.1
1% Propofol mixed with 2% Lignocaine 123.0 14.0
F=1.48 and p = 0.221
Mean dose of propofol required for induction of There was no significant statistical difference in the
anaesthesia in Group A was 124 mg, dose required for induction of anaesthesia among
Group B 117.8 mg, Group C 122.8 mg and Group §tudy groups and the mean dose required for
induction in all the fourgroups was 121.9 mg.
D 123 mg.
Table 4: Comparison of fall in percentage of MAP during induction among the study groups
Drug Received Mean SD
1% Propofol 8.0 4.8
0.5% Propofol 10.0 4.1
0.33% Propofol 12.7 4.5
1% Propofol with lignocaine 11.9 54
F=9.87, p<0.01

The mean fall in percentage of MAP during induction in Group A patients was 8%,Group B 10%, Group C 12.7%
and Group D 11.9%.

Table 5: Comparison of fall in MAP after induction among the study groups

Drug Received Mean Standard deviation
1% Propofol 19.7 5.1
0.5% Propofol 18.3 5.1
0.33% Propofol 23.5 5.1
1%Propofol with lignocaine 23.7 5.7
F-13.36, p<0.01
The mean fall in % of MAP after induction in 18.3, Group C patients was 23.5 and Group D
Group A patients was 19.7, Group Bpatients was patients was 23.7.
Table 6: Comparison of change in MAP after intubation among the study groups
Drug Received Mean(mmHg) Standard deviation
1% Propofol 16.2 5.7
0.5% Propofol 13.2 6.5
0.33% Propofol 18.8 5.8
1% Propofol mixed with lignocaine 18.7 5.8
F=9.78, p < 0.01

The mean change in MAP after intubation in Group A patients was 16.2, Group B 13.2,Group C 18.8 and in Group
C was 18.7 mmHg.

Table 7: Comparison of mean arterial pressure (MAP) at different time intervals based on drug received

o > -
MAP(mmHg) 1% Propofol | 0.5% Propofol [0.33% Propofol 1% ng,})oltilom;?gf with
g Mean +/-SD Mean+/-SD Mean +/-SD © p
Mean+/-SD
Baseline MAP 95.2+/-9.5 94.2+/-9.1 98.1+/-12.1 97+/-9.2
MAP during study drug 96.5+/-9 952+/-10 | 99.6+/-11.5 97.7+/-10.7
Administration
MAP during Induction 88.7+/- 8.1 85.5+/-7.8 86.8+/-9.4 86+/-10.3
MAP after 7734-65 | 77.5+-6.6 76+/-8.4 74.34/-7.5
Induction
MAP after Intubation 80.5+/-5.8 82.1+/- 6.2 80.5+/-7.8 79+/- 6.8

The percentage fall in MAP was maximum after induction in all the four groups.Percentage fall more than
20% in group C and group D patients.
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Table 8 : Comparison of fall in percentage of heart rate during induction among study groups
Drug Received Mean Standard Deviation
1% Propofol 8.1 3.8
0.5% Propofol 6.8 3.5
0.33% Propofol 7.4 2.5
1% Propofol mixed with lignocaine 6.5 3
F=2.38, p=0.071

Fall in percentage of heart rate during induction in
Group A patients was 8.1, Group Bpatients 6.8,
Group C patients 7.4 and Group D patients 6.5. The

difference in heart rate between groups was not
statistically significant.

Table 9: Comparison of fall in percentage of heart rate after induction among the study groups

Drug Received Mean Standard deviation
1% Propofol 9.3 4.1
0.5% Propofol 8.4 3.7
0.33%Propofol 8.7 3.7
1%Propofol mixed with lignocaine 8.6 4.0
F=0.54, p=0.656

Fall in percentage of heart rate after induction in
Group A patients was 9.3, Group B patients 8.4,
Group C patients 8.7 and Group D patients was

8.6.The difference in heart rate between groups was
not statistically significant.

Table 10: Comparison of change in heart rate after intubation

Drug Received Mean Standard Deviation
1% Propofol 4.1 4.1
0.5% Propofol 1.4 4.4
0.33% Propofol 3.1 4.6
1% Propofol mixed with lignocaine 2.6 4.2
F=3.28, p-0.022

The mean change in heart rate after intubation in Group A patients was 4.1, Group B1.4, Group C 3.1 and Group

D was 2.6.
Table 11: Comparison of heart rate at different time interval based on drug received
1% Propofol
HR (per minute) 1% Propofol | 0.5% Propofol [0.33% Propofol| mixed with 2%
Mean +/-SD | Mean+/-SD Mean+/-SD Lignocaine
Mean+/-SD
Baseline HR 79.34/-10 79+/-10.5 79.8+/-8.2 76.4+/-8
HR duringstudy drug Administration 82.7+/-8.1 81.7+/-8.8 81.34+/-7.9 79.14/-6.9
HR during Induction 76.1+/-8.6 76.14/-8.1 75.34/-7.6 73.94/-6.2
HR after Induction 75+/-8.2 74.8+/-7.7 74.24/-8.2 72.34/-7.1
HR after Intubation 79.3+/-7.7 80.4+/- 7.4 78.8+/-7.9 77+/-7.1

There was only a mild decrease in heart rate during
and after induction and it returnednear to base line
value after intubation.

Discussion

In this study, four groups with 50 participants each
were studied to determine how propofol dilution and
propofol coupled with lignocaine affected injection
site discomfort caused by propofol. The patients
under study had an average age of 42 years. In our
study there were more female patients. The majority
of the patients in the study were ASA I patients, with
an average BMI of 23.8.

Parambil ez al.

In our study, 82% of group A patients complained of
pain, of whom 46% had mild pain, 34% moderate
pain and 2% severe pain. Of the 32% of patients in
group B who reported to have pain, 28% had mild
pain and 4% moderate pain. None of Group B
patients experience excruciating discomfort. Only
8% of the participants in group C had mild pain.
None of the individuals experienced severe or
moderate pain. Propofol induced pain did not affect
any of the group D patients.

A study by Stokes et al. on the impact of diluting
propofol on the incidence of pain on injection and
venous sequelae found a close correlation between
propofol related pain and the concentration of
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propofol in the free aqueous phase.[6] The incidence
of severe pain was reported to decrease from 32% to
10% and the incidence of all discomfort from 50%
to 24% when propofol was diluted with 5%
dextrose.

Propofol dilution to 0.33% considerably reduced the
occurrence and degree of pain on injection
compared to undiluted propofol and 0.5% dilution,
according to a study by Donkada Rajasekhar and D
Vijay Kumar Rao on the effect of propofol induced
pain.[’l The overall incidence of discomfort was
40.6% when comparing the similar groups in our
study (1%, 0.5% and 0.33% propofol). Similar to the
previous study, 8% of group C participants
experienced pain in our investigation.

Using a 0.33% propofol solution during injection,
Sourabh Aggarwal, Mahendra Kumar, and Vishal
Sharma saw a significant decrease in the occurrence
and degree of pain without a discernible negative
impact on hemodynamics. As in our trial, they
divided 60 patients into three groups and
administered propofol at different concentrations:
1%, 0.5%, and 0.33%.[8]

According to Scott et al., lignocaine combined with
propofol reduced injection pain more effectively
than lignocaine administered beforehand. When
lignocaine and propofol were combined, the
incidence of pain was shown to be much lower (from
46.7% to 13.5%) than when lignocaine was used
alone as a pretreatment. Scott suggested that, while
lignocaine administered prior to propofol may be
eliminated in the bloodstream before the arrival of
the propofol bolus, reducing the amount of
lignocaine available. Lignocaine combined with
propofol may also stabilize the kinin cascade.

Eriksson et al. postulated an additional mechanism
in their study, "Effect of pH and lignocaine on
propofol induced pain." They discovered that
lignocaine effectively lessened the pain brought on
by propofol. They demonstrated how adding
lignocaine to propofol lowered its pH, which in turn
reduced the amount of propofol in the aqueous phase
and consequently the amount of discomfort. They
investigated the effects of pH and lignocaine on pain
during 1% Diprivan injections. When 1% lignocaine
was added to the 1% Diprivan formulation, the pH
of the mixture dropped, as opposed to when saline
was added in the same amount. The quick pain relief
that patients experienced despite the low
concentration of the local anesthetic lignocaine
suggests that pain reduction is caused by processes
other than local anaesthesia, most likely a pH
shift.[9]

Saline dilution has been shown to be useful in
treating propofol induced pain; however, lignocaine
appears to be more efficient, according to a study by
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H. Sen, O. Yanarates, Ali Sizlan, and Melis Mutlu
comparing the two effects on pain relief.[10]

The effectiveness of lignocaine in preventing high
intensity pain following propofol injection was
investigated by Pramote Evasobhan, Sukanya Dej
Arkom, and Arunotai Siriussawakul. Their study
found that lignocaine pretreatment and admixture
were both beneficial in lowering the pain associated
with propofol administration. Following a propofol
injection, the incidence of pain overall and high
intensity pain was 64% and 38%, respectively,
whereas the lidocaine group experienced 30.2% and
11.8% of these events.[11]

The results of a study by R. Overbaugh, P. Jones, A.
Nguyen, and G. Swaney on the impact of mixed
versus unmixed lignocaine with propofol on
propofol induced pain showed that lignocaine
administered as a mixture, as opposed to as a
pretreatment prior to the propofol injection, more
effectively reduces pain.[12]

No statistically significant difference was found in
the doses of propofol required for the induction of
anesthesia, whether administered as a freshly
prepared propofol or lignocaine mixture or as a
separate injection after a dose of lignocaine in a
study by Li Hoon Tan and Nian Chih Hwang on the
effect of mixing lignocaine with propofol on the
dose of propofol required for induction. They used
67 patients in their investigation. Individuals in
Group S received an intravenous infusion of a newly
made propofol after receiving 0.2 mgkg of
lignocaine. Intravenous normal saline was given to
Group M, after which a freshly made mixture of 1%
propofol and 1% lidocaine in a 10:1 volume ratio
was infused. As soon as the patient lost
consciousness, the infusion was terminated. The
mean dosage of propofol needed for
unconsciousness did not differ statistically
significantly between the study groups.[13]

Inducing identical induction dosages was discovered
when propofol formulations were combined with
lignocaine, according to a study conducted by
Morgan Le Guen, Stanislas Grassin-Delyle and
Camille Cornet to assess the potency of propofol
alone and combined with lignocaine. The mean
dosage of propofol needed in group D (1% propofol
with ligocaine) in our investigation was comparable
to that of group A (1% propofol without
dilution).[14]

The induction times for each of the four groups in
our investigation were similar. The only
hemodynamic indicator that showed any discernible
drop was heart rate, both during and after induction.
After intubation, the heart rate nearly restored to its
initial level. Additionally, mean arterial pressure
decreased both during and after induction. It then
increased after intubation, but it still fell short of the
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baseline. Throughout our investigation, no
appreciable side effects from the study medications
were noted.

It can be concluded that administering propofol at a
certain dilution greatly lessened the pain. The
percentage of patients who experienced pain from a
propofol injection was 32% for patients who
received 0.5% and 8% for individuals who received
0.33%. Patients given 1% propofol and 2%
lignocaine did not experience any pain. Therefore,
in comparison to other propofol dilutions, lignocaine
is the most efficient in reducing propofol induced
discomfort.

Conclusion

We concluded that although both 2% lignocaine and
dilution of propofol were helpful in reducing pain at
the injection site, lignocaine worked better in
individuals with ASA T and ASA II physical status.
The time and dose needed for induction, as well as
the hemodynamic changes that followed induction,
were similar in all research groups and did not differ
significantly.

References

1. Gropper MA, Miller RD, Eriksson LI, Fleisher
LA, Wiener-Kronish JP, Cohen NH, et al.
Miller's anesthesia. Elsevier Health Sciences
2019:821-1054.

2. Stoelting RK, Hillier SC. Pharmacology and
physiology in anesthetic practice. Lippincott
Williams & Wilkins 2012:160-313.

3. Tan CH, Onsiong MK. Pain on injection of
propofol. Anaesthesia 1998;53(5):468-76.

4. Scott RP, Saunders DA, Norman J. Propofol:
clinical strategies for preventing the pain of
injection. Anaesthesia 1988;43(6):492-4.

5. Doenicke AW, Roizen MF, Rau J, Kellermann
W, Babl J. Reducing pain during propofol
injection: the role of the solvent. Anesth Analg
1996;82(3):472-4.

Parambil ez al.

10.

11.

12.

13.

14.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Stokes DN, Robson N, Hutton P. Effect of
diluting propofol on the incidence of pain on
injection and venous sequelae. Br J Anaesth
1989;62(2):202-3.

Rajasekhar D, Kumar Rao DV. The effect of
dilution of propofol on propofol induced
injection pain a randomized controlled study.
Age (mean+ SD) 2019;42(12.1):42-3.
Aggarwal S, Kumar M, Sharma V. A single-
centre randomized-controlled trial to study
effect of dilution on propofol-induced injection
pain at injection site. Saudi J Anaesth
2011;5(3):282-5.

Eriksson M, Englesson S, Niklasson F, Hartvig
P. Effect of lignocaine and pH on propofol-
induced pain. Br J Anaesth 1997; 78(5):502-6.
Sen H, Yanarates O, Sizlan A, Mutlu M, Ozkan
S, Dagli G. Effect of saline dilution on propofol
injection pain: comparison with lidocaine.
Turkiye Klinikleri J Med Sci 2009;29(1):150-4.
Euasobhon P, Dej-arkom S, Siriussawakul A,
Muangman S, Sriraj W, Pattanittum P, et al. A
randomized controlled study to determine the
efficacy and adverse effects of lidocaine in
preventing high intensity pain on propofol
injection. Cochrane Database of Systematic
Reviews 2016; 48:876-80.

Overbaugh R, Jone P, Nguyen A. A randomized
controlled trial on the effect of mixed versus
unmixed lidocaine with propofol on propofol
induced  pain.  Internet  Journal  of
Anaesthesiology 2003;7(2).

Tan LH, Hwang NC. The effect of mixing
lidocaine with propofol on the dose of propofol
required for induction of anesthesia. Anesth
Analg 2003;97(2):461-4.

Le Guen M, Grassin-Delyle S, Cornet C,
Chazot T, Dardelle D, Liu N, Dreyfus JF,
Mazoit JX, Devillier P, Alvarez JC.
Comparison of the potency of different propofol
formulations: a randomized, double blind trial
using closed loop administration.
Anaesthesiology 2014 Feb;120(2):355-64.

International Journal of Current Pharmaceutical Review and Research

1302



