Iran Red Crescent Med J. 2014 March; 16(3): €16099. DOI:10.5812/ircmj.16099

Published online 2014 March 5. Research Article

Effect of Lidocaine Volume and Concentration on Preventing Incidence and
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Background: Propofol is one of common anesthetic drugs used in anesthesia. The most common side effects of propofol are local pain.
Pretreatment with lidocaine can reduce propofol injection pain.

Objectives: The aim of the present study was to assess and compare the efficiency of lidocaine 0.4% and 2% in reducing the incidence and
severity of propofol injection pain.

Patients and Methods: This was a double blind prospective clinical trial on children 4-8 years old with class ASATand II candidates who
were referred to Dr. Shaikh Hospital in Mashhad for elective surgery. Sample size calculated 50 patients in each groups based on pilot study.
100 children's were randomly divided equally in two groups, who were injected with lidocaine solutions 2% and 0.4% respectively. patient's
pain evaluation based on VSD (verbal descriptor scale) and NRS (Numeric Rating Scale) using patient's verbal reaction and behavior
namely fretting, hand drag and tearing. The collated data was analyzed.

Results: There was nosignificant difference as to the first three variables (age, gender and weight P > 0.2). The significant difference
regarding pain experience in both groups was noteworthy (P> 0.2).

Conclusions: Most of the studies compared lidocaine with other drugs or its efficiency at different doses. Our study is different in that we
applied a constant dose of lidocaine in various volumes and concentration. This result shows that lidocaine with the same does but lower
concentration and higher volume is more effective in preventing propofol injection pain. Using diluted lidocaine with the dosage of 1 mg/
kg and a concentration of 0.4% is an effective way to relieve pain caused by propofol injection in children.
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a promising choice in this respect owing to efficacy, ef-
ficiency, accessibility and affordability (5). Yet, it has not
been methodically, if empirically, investigated as to the
optimal volume, concentration and dosage in alleviating
propofol injection site pain

1. Background

Propofol is one of the most common anesthetic drugs
used for inducting and continuing anesthesia. It is the
drug of choice for millions of patients every year because
of its rapid onset and short duration of action. Propofol
is insoluble in water and is prepared as fat emulsion. The

most common side effects of propofol are local pain on
injection site as well as blood pressure decline (1). The in-
cidence of propofol pain varies from 28 % to 90% in differ-
ent studies (2), with a single report of 85% in children (3).
The pain can be ranked as severe, an estimate of 5.6 £ 2.3
on VAS pain evaluation system (4).

Different techniques have been employed to reduce
propofol injection pain including diluting, heating and
cooling the solution as well as pretreatment with a vari-
ety of anesthetics namely lidocaine (5), metoclopramide
(6), opiates like meperidine (7), tramadol (2), sodium
thiopentone (4), nafamostatmesilate (8),and ketamine at
varying dosages (9) at varying dosages. Lidocaine seems

2. Objectives

In this study lidocaine was used as the main pretreat-
ment drug to reduce propofol injection pain, with the
same dose but at different volume and concentration.
The aim of the present study was to assess and compare
the efficiency of lidocaine 0.4% and 2% in reducing the in-
cidence and severity of propofol injection pain.

3. Patients and Methods

3.1. Study Design

This study was a double blind prospective clinical trial

Implication for health policy/practice/research/medical education:

In this study lidocaine was used as the main pretreatment drug to reduce propofol injection pain, with the same dose but at different volume and
concentration. The aim of the present study was to assess and compare the efficiency of lidocaine 0.4% and 2% in reducing the incidence and severity of
propofol injection pain.
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on children 4-8 years old with class ASA I and Il who were
referred to Dr. Shaikh Hospital in Mashhad for elective
surgery. Dr Shekh Hospital is special Hospital for chil-
dren. The inclusion criteria were 4-8 years old children,
ASA class I and 1], and candidates for elective surgery. The
exclusion criteria were contraindication to use propofol
or lidocaine, patients with thrombophlebitis, analgesics
administration 24 hours prior to the operation and severe
mental and neurological disease and neuromuscular dis-
ease. We included 100 children (acceptable samples from
138 children) in our study, Then the selected subjects were
divided randomly (with regular sampling method) into
two equal groups A and B including 50 patients in each
groups, who were injected with lidocaine solutions 2%
and 0.4% respectively. Dose of lidocaine was 1 mg/kg di-
luted with normal saline. Patients were also monitored
for systolic and diastolic blood pressure changes pulse
rate and oxymetry and arythmia using non-invasive tech-
niques such ECG and non-invasive BP measurement prior
to anesthesia.

All patients received their shots in their left antecubital
vein with a tourniquet tied on their upper arm, which
was removed 30 seconds following the lidocaine solution
injection. We then started to administer propofol 1 mg/
kg in 5-10 seconds, (Don Kook, Korea). Only 1/4 of the en-
tire drug solution was initially administered and the rest
were given after patient's pain evaluation based on VSD
(verbal descriptor scale) and NRS (Numeric Rating Scale)
using patient's verbal reaction and behavior namely fret-
ting, hand drag and tearing.

3.2. Statistical Analysis

The sampling was conducted in two parts; initially, par-
ticipants were selected with regular sampling method
based on primary pilot study dataand calculated sample
sizeand then were randomly divided in two groups. The

sample size was calculated by comparing means of dif-
ference between groups by confidence interval 95% and
study power 80%. We included 100 children (acceptable
samples from 138 children) in our study. The collated data
with regard to pain intensity and occurrence was ana-
lyzed using SPSS 16 Quantitative data was described using
mean * standard deviation whereas P < 0.05 was consid-
ered significant.

3.3. Ethical Consideration

After approval was obtained from the local ethical
committee of Mashhad University of Medical Sciences
and informed consent was obtained from the parents
of patients as local protocol , study was initiated and
registered in IRCT(code: IRCT201111208143N1). All of the
patients were ensured that their privacy will be kept and
their personal information will not disclosed in any cir-
cumstance.

3.4. Limitations

This is chiefly regarded as a pilot study due to the lack of
any similar background research in children.

4.Results

The data pertaining to patients' age, gender and weight
in both groups were shown in Table 1. As can be seen,
given the insignificant difference as to the first three vari-
ables (age, gender and weight with P values of 0.423 and
0.214 respectively, the significant difference regarding
pain experience in both groups was noteworthy. Table 2
compare the two groups in terms of their reaction and
thus experience of pain. 22 patients (44%) with pain in
group A receiving 0.4% lidocaine compared to 12 patients
(22%) who were given 0.2% solutions. VAS and NRS 1-3 was
mild pain, 4 - 6 moderate pain and 7 - 10was sever pain.

Table 1. Demographic and Characteristics of Study Patients (n =100) 2

Group A Group B Total PValue
Age,y 5.82+1.35 5.51+114 5.65 (4-8) 0.218
Weight, kg 20.25+6.43 18.66 £ 6.29 19.46 (11-45) 0.214
Gender 0.423
Male 26 (52) 30(60) 56 (56)
Female 24 (48) 20(40) 44 (44)
a Data are presented as mean + SD or No. (%)
Table 2. Compare the Two Groups in Terms of Their Reaction and Thus Experience of Pain
Group A Group B Total Pvalue
Pain severity 0.003
Mild 36 41 77
Moderate 6 6 12
Sever 8 3 1
2 Iran Red Crescent Med . 2014;16(3):16099
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5. Discussion

Propofol, a drug of choice for the induction of anesthe-
sia, can also induce pain on injection site owing to high-
fat solubility, thanks to long-chain triglyceride solvents
(10). Pain can be either immediate caused by injection
site irritation, or delayed, often 15 seconds following in-
jection, via kalikerin and bradykinin systems, vascular
dilation and increased permeability to neural terminals
(11). A number of studies were conducted, evaluating
suggested techniques in this respect. Haugen tried thio-
pentone sodium whereas [wama et al. used nafamostat-
mesilate, a kalikerin inhibitor reportedly effective yet
narrowly available due to its high price (8) Likewise, flur-
biprofen was reported to relieve propofol injection site
pain completely however there is also a matter of cost.
Other drugs investigated in other studies to relive propo-
fol injection pain include metoclopramide, and opiates
like meperidine (7), tramadol (2), and ketamine (9).

One of the drugs that have been used widely in differ-
ent trials is lidocaine. Different studies have been per-
formed on lidocaine dosage and way of administration
before propofol. Walker et al. In a study published in 2011,
administrated lidocaine with tourniquet before propofol
in one group, and mixed with propofol in another group.
The results were then compared with a group receiving
placebo. This study results indicated that propofol injec-
tion pain was significantly less in the group who received
lidocaine before propofol (P = 0.016) (12).

Khaled also conducted a study on 200 patients in Jor-
dan. He divided patients into 4 groups: the first receiv-
ing 4 cc lidocaine 1%, the second group 4 cc (40 mg)
paracetamol, the third a mixtures of lidocaine 2% and
100 mg fentanyl, and the forth 4 cc of normal saline. Pro-
pofol was administered 60 seconds after pretreatment
in all groups. A pain-free injection of 68%, 54%, 70% and
36% were reported respectively. There was not any signifi-
cant difference between the first and the third group (P>
0.05), but the difference between the forth (placebo) and
the other three groups was significant (P > 0.05). There
was also a significant difference between the groups re-
ceiving lidocaine and the one who received paracetamol
(P < 0.05).In conclusion, Khaled reported that lidocaine
can relive the propofol injection pain up to 70% (13).

In another study conducted by Beyaz SG in Turkey in
2011, the effect of regular propofol was compared with
propofol llipuro with and without lidocaine. 120 children
were divided in 4 groups, the first and the second groups
received generic propofol, while the other two were giv-
en propofol llipuro. Lidocaine was administrated for pa-
tients in the second and forth groups. Beyas did not find
any significant difference in pain between the first two
groups (P > 0.95), but the difference between the third
and the forth group (propofol llipuro with and without
lidocaine) was significant (P = 0.001) (14). In Sedat Kaya
study in 2007, 100 patients with ASA class I and II were
divided into 5 groups. lidocaine was administrated as
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follows; the first group 10 cc of lidocaine 2% mixed with
saline without tourniquet, the second group 10 cc of li-
docaine 2% mixed with saline with tourniquet for 15 sec-
onds, the third group lidocaine 2% with tourniquet for
30 seconds, the forth group lidocaine 2% with tourniquet
for 60 seconds, and fifth group 10 cc normal saline with-
out tourniquet. 90% of patients in group 5 reported pain.
Sadat concluded the administration of lidocaine, with
or without tourniquet, can significantly reduce the inci-
dence and severity of propofol injection pain compared
to normal saline. He also reported that applying tourni-
quet for 60 seconds substantially augments the alleviat-
ing effect of lidocaine (15).

The four groups comprising 368 females subjects in
King SY study (New Zealand, 1992) were given the follow-
ing treatments:

Group 1:19 cc of propofol 1 cc normal saline

Group 2:1cc of lidocaine 0.5% (5 mg)

Group 3:1 cc of lidocaine 1% (10 mg)

Group 4:1 cc of lidocaine 2% (20 mg)

A dose-dependent link was found between lidocaine
and pain reduction (the last pain was reported in group
4)(5).

Jalota et al. preformed a systemic review on 177 clini-
cal trials including 25260 participants to determine the
most effective way for decreasing propofol injection pain.
He reported an incidence of 60% for pain on propofol in-
jection in general. He stated that using antecubital vein
is the most effective single intervention (a relative risk
of 0.14% and a confidence interval of 0.07 - 0.30). Jalota
recommended that if the hand vein is chosen as the site
of injection, pretreatment with lidocaine in conjunction
with venous occlusion, or a combined intervention such
as pretreatment with ketamine or lidocaine before in-
jection of a propofol emulsion containing medium and
long chain triglycerides is highly recommended (16).

Madenoglu et al. also performed a study in Turkey with
the aim of evaluating the efficacy of different doses of li-
docaine in the prevention of pain due to propofol injec-
tion. 120 patients with ASA class I and Il were placed in 4
groups; group 1received only propofol, group 2 a mixture
of propofol and 10 mg lidocaine, group 3, 10 mg of lido-
caine 30 seconds before propofol and group 4 lidocaine 1
mg/kg before propofol. They reported that the incidence
of pain was significantly lower in groups 2 and 4 com-
pared to groups 1and 3 (P < 0.05 for all). They concluded
that a lower dose of lidocaine be more effective, suggest-
ing to mix it with propofol prior to injection (17). Picard
and colleagues also performed a systemic review on 56
studies including 6264 patients with 12 different drugs
used for reducing propofol injection pain. He concluded
that 0.5 mg/kgintravenous lidocaine injected with a tour-
niquet on the forearm for 30-120 seconds before propofol
injection can effectively reduce the pain up to 60% (18).
Most of the above studies compared lidocaine with other
drugs or its efficiency at different doses. Our study is dif-
ferent in that we applied a constant dose of lidocaine
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in various volumes and concentration. Also our groups
consisted of children with the same demographic back-
ground. A significant disparity can be noted between our
two groups regarding pain perception [22 patients in
group A versus 12 (24%) in group B|.

This result shows that lidocaine with the same does but
lower concentration and higher volume is more effec-
tive in preventing propofol injection pain. In fact, what
needs to be the focus of future studies is the lidocaine
optimum concentration and volume as only 1 mg/kg li-
docaine was used in this study. Madenoglu in his study
suggested 10 mg as the effective does for lidocaine. We
also need to bear in mind that concentration changes
can also affect optimum dosage. What we also need to
improve is that the research must include a larger popu-
lation of subjects, applying more efficient techniques to
elicit response to pain as children are often less capable
to do so on questioning. Using diluted lidocaine with the
dosage of 1 mg/kg and a concentration of 0.4% is an effec-
tive way to relieve pain caused by propofol injection in
children. Further investigations seem noteworthy owing
to the flaws in this study: limited number of participants,
poor response elicitation techniques to pain and unblind
investigators. A larger blind randomized trial using more
efficient elicitation techniques is recommended.

Acknowledgements

We are thankful from chancellor for research of Mash-
had University of Medical Sciences for funding and ap-
proval of this study and thankful from Dr. Elena Zohdi as
translation consultant and pharmacist.

Authors’ Contribution

1- Study concept and design: Dr. Sabzevari 2- Acquisi-
tion of data: Dr. Akhondi 3- Analysis and interpretation of
data: Dr. Sajadi 4- Drafting of the manuscript: Dr. Ghorba-
nian 5- Critical revision of the manuscript for important
intellectual content: Dr. Gharavi 6- Statistical analysis: Dr.
Ghorbanian 7- Administrative, technical, and material
support: Dr. Sabzevari 8- Study supervision: Dr. Gharavi 9-
corresponding author: Dr. Ghorbanian.

Financial Disclosure

There is no financial disclosure.

Funding/Support
This study was supported in part by student thesis grant

(NO:990155) from the Mashhad University of Medical Sci-
ences.

References

1. Gupta S, Ravalia A, Jonnada HR. Pain on injection with propofol.
Anaesthesia. 2001;56(10):1016.

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

3. Morton NS, Johnston G, White M, Marsh BJ. Propofol in paediatric
anaesthesia. Pediatric Anesthesia.1992;2(2):89-97.

4. Haugen RD, Vaghadia H, Waters T, Merrick PM. Thiopentone pre-
treatment for propofol injection pain in ambulatory patients.
Can J Anaesth.1995;42(12):1108-12.

5. King SY, Davis FM, Wells JE, Murchison DJ, Pryor PJ. Lidocaine for
the prevention of pain due to injection of propofol. Anesth Analg.
1992;74(2):246-9.

6. Movafegh A. A Comparison of Metoclopramide And Lidocaine
For Preventing Pain On Injection Of Propofol. Tehran Univ Med ].
2003;61(4).

7. Pang WW, Mok MS, Huang S, Hwang MH. The analgesic effect of
fentanyl, morphine, meperidine, and lidocaine in the peripheral
veins: a comparative study. Anesth Analg. 1998;86(2):382-6.

8. Iwama H, Nakane M, Ohmori S, Kaneko T, Kato M, Watanabe K, et
al. Nafamostat mesilate, a kallikrein inhibitor, prevents pain on
injection with propofol. Br ] Anaesth.1998;81(6):963-4.

9. Zhao GY,GuoY, Bao SM, Meng LX, Zhang LH. Prevention of propo-
fol-induced pain in children: pretreatment with small doses of
ketamine. J Clin Anesth. 2012;24(4):284-8.

10.  Sethi N, Jayaraman L, Sethi M, Sharma S, Sood ]. Prevention of
propofol pain: a comparative study. Middle East Journal of Anes-
thesiol. 2009;20(1):71-4.

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

12.  Walker BJ, Neal JM, Mulroy MF, Humsi JA, Bittner RC, McDonald
SB. Lidocaine pretreatment with tourniquet versus lidocaine-
propofol admixture for attenuating propofol injection pain: a
randomized controlled trial. Reg Anesth Pain Med. 2011;36(1):41-5.

13.  El-Radaideh KM. [Effect of pretreatment with lidocaine, intrave-
nous paracetamol and lidocaine-fentanyl on propofol injection
pain. Comparative study. Rev Bras Anestesiol. 2007;57(1):32-8.

14. Beyaz SG, T. Fek A , Tokgoz O. The effect of propofol lipuro with
and without lidocaine on injection pain in children. Niger J Clin
Pract. 2011;14(1):60-4.

15.  Kaya S, Turhanoglu S, Karaman H, Ozgun S, Basak N. Lidocaine
for prevention of propofol injection-induced pain: A prospec-
tive, randomized, double-blind, controlled study of the effect of
duration of venous occlusion with a tourniquet in adults. Curr
Therap Res. 2008;69(1):29-35.

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

17.  Madenoglu H, Yildiz K, Dogru K, Boyaci A. Efficacy of Different
Doses of Lidocaine in the Prevention of Pain Due to Propofol In-
jection: ARandomized, Open-Label Trial in 120 Patients. Curr Ther
Res.2003;64(5):310-6.

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

Iran Red Crescent Med . 2014;16(3):16099



