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Abstract
A prospective study was conducted to evaluate the efficacy of prior application of topical eutectic mixture of local anesthetics,
EMLA, in alleviating the pain associated with infiltration local anesthetic (LA) for circumcision in children and to assess its
impact on the outcome. A total of 173 children aged 3 – 13 years requiring circumcision were randomly assigned to have EMLA
or placebo cream applied over the root of the penis 1 h before subcutaneous ring block. A blinded observer rated the pain
response on a 10-point visual scale during needle insertion, injection of local anesthetic and circumcision. Children needing
conversion to general anesthesia (GA) were counted as failures. A total of 89 and 82 boys were included in the EMLA group and
placebo group, respectively. Significantly lower pain scores were recorded for needle puncture in the former group (P B0.001),
whilst pain scores for injection and during circumcision were not statistically different between the two groups (P = 0.037 and
0.138, respectively). A total of 88 out of the 89 boys pre-treated with EMLA completed the procedure, whereas seven boys in the
placebo group necessitated conversion to GA (P= 0.022). The converted cases had higher values for all pain scores and tended
to be younger. Therefore, EMLA cream is a useful adjunct to LA for childhood circumcision because it effectively reduces the
sharp pain induced by needle puncture. However, careful patient selection is required for a low conversion rate to GA. © 2001
Elsevier Science B.V. All rights reserved.
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1. Introduction
Eutectic mixture of local anesthetics (EMLA) is a
eutectic mixture of local anesthetics, lidocaine and
prilocaine, suspended in an oil-in-water emulsion (Astra, Sweden). The high concentration of the local anesthetics (LA) stimulates the transdermal spread of the
active ingredients, providing effective surface analgesia
on intact skin [1]. Over the past few years, a large body
of clinical data has been amassed demonstrating clear
superiority of EMLA over placebo in reducing acute
pain inflicted by a wide variety of medical/surgical
procedures on superficial skin surface [2]. An important
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area of pediatric practice in which EMLA cream could
find wide application is treatment for phimosis. Convincing evidence of its efficacy in this common surgical
condition remains meager in the English literature.
Effective analgesia has been shown by the cream to
permit separation of the preputial adhesions in lieu of
circumcision in children [3,4]. EMLA cream has been
tried as the sole anesthetic for circumcision in neonates
and in old children [5–7]. Even though the procedure
was feasible and pain attenuated, significant distress
was still evident and the analgesic effect was inferior to
either subcutaneous ring block or dorsal penile nerve
block [8]. Amid all these uncertainties about its role in
circumcision, we set out to determine whether prior
application of EMLA significantly reduces the discomfort of infiltrative anesthesia and improves the outcome
by a randomised, double-blind, placebo-controlled
study.
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2. Patients and methods
Children aged 3– 13, about to undergo circumcision
and assessed to be cooperative enough were offered the
choice of general anesthesia (GA) or LA. With informed consent, suitable children of parents who opted
for the latter anesthesia were allocated, by drawing lots,
to receive either EMLA or a placebo cream. The two
creams were indistinguishable. One hour before the
anticipated time of circumcision, a thick layer (2 g) of
the cream was applied around the root of the penis and
a patch of self-adhesive Tegaderm® was placed over the
cream to keep it in place. The behavior of the child in
the waiting room was subjectively assessed by a single
observer; it was described as playful, calm, anxious or
crying. Just prior to circumcision, the dressing and
cream were removed and the skin was cleansed with
aqueous hibitane. Circumcision was performed using a
subcutaneous ring block in the usual manner. An independent nurse was assigned specifically to score separately the pain of needle puncture, the pain of local
anesthetic injection and the pain during circumcision on
a 10-point visual scale with 0=no pain and 10= excruciating pain, combined with a pictorial scale based on
facial expressions [9,10]. Side effects and complications
detected at operation or during follow-up were
registered.

3. Results
A total of 173 boys with a mean age of 8.8 years
(range 3–13 years) were enrolled in the study. They
were randomised to one of two groups: (1) pre-treatment with EMLA (n =91); (2) placebo cream (n =82).
Two children were subsequently withdrawn from the
EMLA group: circumcision could not be performed

because they became very agitated and uncooperative
once they saw the injection needle in the operating
theatre. The results were analysed statistically by Student’s t-test for paired data or by Chi-squared test of
independence as appropriate (Table 1). There were no
statistical differences between the two groups in patient’s age (P= 0.849) (t-test), weight (P= 0.774) (ttest), pre-treatment emotional status (P=0.337)
(Mann-Whitney U test), operative time (P=0.138)
(Student t-test), operating surgeon’s experience (P=
0.804) (Chi-square test) and the incidence of post-operative edema and hematoma formation.
The mean pain score for needle puncture was significantly lower in the EMLA-treated group compared to
the placebo group (2.699 1.72 versus 3.829 1.92; PB
0.001). However, statistical differences were not observed in pain scores for infiltration (3.469 2.29 versus
4.2292.51; P= 0.037) and pain scores during circumcision (2.3792.07 versus 2.949 2.75; P= 0.138) (Fig. 1).
LA had to be converted to GA in one boy despite
pre-treatment with EMLA, whereas seven boys from
the placebo group needed conversion because of pain
associated with attempted LA. Thus EMLA appeared
to be a useful adjunct to local anesthesia in terms of
improved patient compliance (EMLA group 88/89 versus placebo group 75/82; P= 0.022) (Mann Whitney U
test).
A total of eight children (one from EMLA group and
seven from the placebo group) failed to complete the
procedure under LA. No statistical differences were
found between this failure group and the 163 successful
cases in body weight (25.79 4.5Kg versus 31.2910 kg;
P=0.154), experience of the surgeon (P=0.614,
Mann-Whitney U test) and the pre-procedural behavior
(P= 0.084, Mann-Whitney U test). On the other hand,
successful outcome was positively correlated with less
pain scores for needle insertion (2.89 1.6 versus 7.79

Table 1
Comparison of patient variables between the EMLA-treated group and placebo groupa
Characteristics

EMLA group (n= 89)

Placebo group (n = 82)

P value

Age (month)
Both weight (kg)
Operating time (min)

106.399 23.67
30.639 10.09
23.56 9 7.87

105.70 9 24.18
30.20 99.57
25.62 98.06

P= 0.849 (t-test)b
P =0.774 (t-test)b
P =0.138 (t-test)b

Pre-procedural beha6iour
Playful
Calm

35
39

21
52

Anxious
Crying

12
3

8
1

Surgeon’s experience
\4 year
\2, B4 year
B2 year

36
19
34

31
21
30

a
b

Plus–minus values are means 9 SD.
Not significant.

P =0.337 (Mann-Whitney U test)b

P =0.804 ( 2 test)b
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Fig. 1. Comparison of mean pain scores between the EMLA-treated group and placebo group.

1.6; PB0.001), infiltration of local anesthesia (3.49 2.3
versus 8.391.5; PB 0.001) and during surgery (8.59
1.7 versus 2.492.4; P B0.001), as well as older age
(7.8 9 2.0 years versus 10.992.1 years; P = 0.044).
No untoward effects from the EMLA, either locally,
such as redness and irritation, or generally, such as
allergic reaction were reported by either the staff or the
parents.

4. Discussion
The recent vogue for day surgery has rekindled interest in loco-regional anesthesia, which is preferred in the
day care setting. Childhood circumcision constitutes a
significant bulk of work in most day surgery centers.
Even though penile nerve block and subcutaneous ring
block are highly effective means of controlling pain
from circumcision procedure, there remains the discomfort of administering the anesthetic by injection. The
latter is a combination of sharp pain caused by needle
insertion and duller pain associated with injection of
the volume of local anesthetic. The first hurdle for
successful circumcision under LA is needle puncture.
The present study confirms the previous studies that the
EMLA preparation is clinically effective in reducing
pain caused by needle puncture at the start of local
anesthesia [11 –13]. Our results further proved that this
salutary effect could be translated into improved outcome in terms of significantly greater proportion of
children completing the operation without conversion
to general anesthesia.
Controversy still exists as to whether EMLA could
effectively ameliorate injection pain. There are controlled studies showing that pain induced by subcuta-

neous and intramuscular injections was reduced by
topical EMLA application [13,14], while other studies
found EMLA not clinically effective in alleviating pain
produced by infiltration of local anesthetics [15,16]. The
general feeling has been that EMLA may not penetrate
to a sufficient depth to counteract the pain of fluid
injection deeper than the skin — this is again borne out
by the present study. Nonetheless, the patient compliance appeared better in the EMLA-treated group due
to a marked reduction in needle insertion pain.
When the ‘failure cases’ were analysed categorically,
it was found that high insertion pain score and high
injection pain score were significant factors predicting
failure. In addition, patients completing the procedure
without conversion to GA were significantly older than
the converted cases (P = 0.039) — this contrasts with
the finding in a previous study that age of child was not
a determinant of success and failure of EMLA [17].
Body weight and surgeon’s year of experience were not
predictive factors, surprisingly, neither was the observed behavior in the waiting room. In our experience,
it is very hard to predict which child would cooperate
in the out-patient clinic, or even in the waiting room
before actually exposing the child to the operating
room and, in particular, the injection needle. Two
children originally allocated to the EMLA group became so agitated when they were laid on the operating
table and saw the anesthetic-laden syringe that the
needle did not have a chance to prick on the skin. If
these two cases were included in the EMLA group for
statistical analysis of the outcome, the difference in
conversion rate between the two groups would not have
been statistically significant (three failures out of 91
versus seven failures out of 82, P= 0.14). Anecdotal
notes in published studies suggest that children with an

12

W.T. Ng et al. / Ambulatory Surgery 9 (2001) 9–12

intense needle anxiety may not be helped by the application of ELMA [17,18]. Therefore, to improve the
‘success rate’ with local anesthesia, it would be advisable to test for the psychological response of the child
to injection needles in the strange environment of the
operating theatre. A further study is under way to
determine whether presence of parents in the operating
room could allay the anxiety of the child and improve
the outcome.
In conclusion, topical application of EMLA cream
saves the child from a painful puncture into a sensitive
area and is a useful adjunct to local infiltration analgesia for circumcision in a carefully selected group of
children.

References
[1] Steward DJ. Eutectic mixture of local anesthetics (ELMA):
What is it? What does it do? J Ped 1993;122:S21–3.
[2] Buckley MM, Benfield P. Eutectic lidocaine/prilocaine cream. A
review of the topical anesthetic/analgesic efficacy of a eutectic
mixture of local anaesthetics. Drugs 1993;46:126–51.
[3] MacKinlay GA. Save the prepuce painless separation of the
preputial adhesions in out-patient clinic. Br Med J
1998;297:590– 1.
[4] Lim A, Saw Y, Wake PN, Croton RS. Use of a eutectic mixture
of local anesthetics in the release of preputial adhesions. Is it a
worthwhile alternative? Br J Urol 1994;73:428–30.
[5] Benini F, Johnston C, Faucher D, Aranda J. Topic anaesthesia
during circumcision in new-born infants. JAMA 1993;270:850–
3.
[6] Taddio A, Stevens B, Craig K. Efficacy and safety of lidocaine–
prilocaine cream for pain during circumcision. N Engl J Med
1997;336:1197– 201.

.

[7] Tritrakarn T, Raksaniani A, Thaosuwan S, Khaowichit S,
Thaiprathan A. EMLA cream produces adequate anesthesia to
perform circumcision in children. Reg Anesth (Suppl 3)
1992;17:15.
[8] Lander J, Brady FB, Metcalfe JB, Nazarali S, Muttitt S. Comparison of ring block, dorsal penile nerve block, and topical
anaesthesia for neonatal circumcision: a randomised controlled
trial. JAMA 1997;278:2157– 62.
[9] Maunskela EL, Kopela R. Double-blinded evaluation of
lidocaine– prilocaine cream (EMLA) in children. Br J Anesth
1986;58:1242– 5.
[10] Daiva B. The Faces pain scale for the self-assessment of the
severity of pain experienced by children: development, initial
validation and preliminary investigation for ratio scale properties. Pain 1990;41:139– 50.
[11] Elson JA, Paech MJ. ELMA cream prior to insertion of elective
epidurals. Anesth-Intensive-Care 1995;23:339– 41.
[12] Ralston SJ, Head-Rapson AG. Use of ELMA cream for skin
anaesthesia prior to epidural insertion in labour. Anesthesia
1993;48:65– 7.
[13] Raveh T, Weinberg A, Sibirsky O, et al. Efficacy of the topic
anesthetic cream, EMLA, in alleviating both needle insertion
and injection pains. Ann Plastic Surg 1995;35:576– 8.
[14] Himelstein BP, Cnaan A, Blackall CS et al. Topical application
of lidocaine– prilocaine (ELMA) cream reduces the pain of
intramuscular infiltration of saline solution, J Ped 129, 718–721.
[15] Tucker N, Degnan N, Codere F, Sloan J. Effect of a topic
anaesthetic cream (ELMA) in reducing pain caused by infiltration of local anaesthetic in eyelid surgery. Can J Ophthalmol
1993;26:167– 70.
[16] Hansen BW, Sorensen PV. The ELMA cream versus placebo in
MMR vaccination of older children in general practice. UgeskrLayer 1993;155:2263– 5.
[17] Lander J, Hodgins M, Nazarali S, McTavish J, Quellette J,
Friesen E. Determinants of success and failure of EMLA. Pain
1996;64:89– 97.
[18] Ehrenstrom-Reiz G, Reiz S. EMLA: a eutetic mixture of local
anesthetics for local topical anaesthesia. Acta Anesth Scand
1982;26:596– 8.

