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A Lignocaine-prilocaine Cream Reduces Venipuncture Pain 
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ABSTRACT 
A new, topical anaestetic formulation, EMLA 5% cream (Eutectic Mixture of 
Local Anaesthetics), and placebo have been compared in a randomized double- 
blind study of 51 children. The objectives were to test if EMLA diminishes pain 
from venipuncture, to evaluate possible adverse reactions, and to determine 
if there is any influence upon the ease with which the insertion procedure is 
carried out. Pain was evaluated using a three-graded verbal rating scale. EMLA 
relieved pain significantly better than placebo (p < 0.001), and the procedure 
was considered to be easier after EMLA treatment. No oedema occurred, but a 
few cases of local redness and paleness were observed after EMLA treatment. 
However, these reactions were clinically insignificant. It is concluded that 
EMLA significantly reduces pain from venipuncture, and sideeffects are mild 
and transient. 

INTRODUCTION 
Fear and pain can make the insertion of i.v. needles for blood sampling a 
traumatic experience for the child and a difficult and time-consuming task for 
the physician and nurse. A topical preparation that can be applied to the skin 
without discomfort and which alleviates pain from needle puncture would be 
helpful to both patients and staff. 

amounts, form an oil at temperatures above 16OC, i.e. they constitute an eu- 
tectic mixture. This mixture, called EMLA (Eutectic Mixture of Local Anesthe- 
tics), has been formulated as an oil-in-water emulsion cream and tested in 
experimental and clinical studies in adults and children. The present study 
reports the results of tests performed in children with the objectives of 
answering the following questions; Does the cream diminish the pain from in- 
sertion of intravenous needles for blood sampling? Facilitates the insertion 
of i.v. needles? Causes any adverse reactions? 

The solid, pure bases of lidocaine and prilocaine, if mixed in equal 
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PATIENTS AND METHODS 
Sixty children aged 5-15 years were selected f o r  study as they appeared a t  
t h e  Department of Pediatr ics  a t  t he  Regional Hospital, he:. They were 
scheduled f o r  venous blood sampling, mostly i n  connection with invest igat ions 
f o r  a l lergy.  Pat ients  with known or  suspected a l l e rgy  t o  local anesthet ics ,  
however, were considered i n e l i g i b l e  f o r  the study. The cream consisted of a 
eu tec t i c  mixture of l idocaine base and pr i locaine base together with an emul- 
s i f i e r  (Arlatone ) and a thickener (Carbopol * )  t o  obtain a su i t ab le  consis t -  
ency. The concentration of the act ive ingredients  were 107 mmole/litre 
(25  mg/ml) of l idocaine and 113 mmol/litre (25 mg/ml) of pr i locaine.  A placebo 
cream i n  which the ac t ive  substances were subst i tuted with Miglyol o i l  was 
prepared so t h a t  both formulations were v i sua l ly  and cosmetically iden t i ca l .  
The act ive and the placebo creams were packen i n  ident ical  aluminium tubes 
marked w i t h  numbers according t o  a randomization l i s t ,  and the study was 
carr ied out i n  a double-blind manner. A t  l e a s t  one hour before the  venous blood 
sampling, EMLA cream or  placebo was applied t o  t h e  skin over a s u i t a b l e  vein 
in the decubital  fossa.  The cream was covered with e i t h e r  Blenderm tape 1525 
(3M Company) or  a t h i n  p l a s t i c  wrap t o  form an occlusive dressing. Just  before 
t h e  sampling procedure t h e  bandage was removed and the  skin wiped dry and 
evaluated f o r  any adverse react ions.  Thereafter t he  skin was dis infected with 
0.5% chlorhexidine i n  70% ethanol,  the cannula was inserted, and the pain was 
assessed by t h e  attending nurse o r  physician and by the  pa t i en t  himself. The 
ease w i t h  which the  procedure was carr ied out and adverse react ions were also 
evaluated. 

8 

* 

Pain was assessed according t o  a three-graded verbal r a t i n g  scale:  no pain, 
s l i g h t  pain or  severe pain. The same r a t i n g  s c a l e  was used by both the s t a f f  
and t h e  pa t i en t s .  The s t a f f  subject ively evaluated how easy i t  was t o  perform 
t h e  procedure according t o  a three-graded scale:  ea s i e r  than usual,  as usual 
o r  more d i f f i c u l t  than usual - p a r t i c u l a r l y  observing anxiety of t h e  chi ld  and 
r e f l e x  movements during the  procedure. Oedema, redness and paleness of the 
t r ea t ed  skin were assessed according t o  a four-graded sca l e :  no, s l i g h t ,  
moderate or  severe. Any spontaneously reported react ions were noted. 

tests w i t h  rank sums and variances corrected f o r  ties. The pa t i en t s  and t h e i r  
parents were verbal ly  informed about t h e  aim and nature o f  the study according 
t o  a standard t e x t  formulated to  comply with the Helsinki declarat ion.  Verbal 
consent by the pa t i en t s  and parents was e s sen t i a l  f o r  pa r t i c ipa t ion .  The 
invest igat ion was approved by t h e  peer review committee of the University of 
Umei and the Swedish National Board of Health and Welfare. 

The differences between EMLA and placebo were tested by the Mann-Whitney 
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RESULTS 

F i f t y - o n e  p a t i e n t s  o u t  o f  t h e  o r i g i n a l  60 were sub jec ted  t o  s t a t i s t i c a l  evalua-  

t i o n .  The reasons f o r  e x c l u d i n g  these  9 p a t i e n t s  were t h e  f o l l o w i n g ;  f i v e  d i d  

n o t  r e c e i v e  t h e  in tended t rea tmen t ,  t h r e e  had a p p l i c a t i o n  t imes  s h o r t e r  t han  

t h e  r e q u i r e d  60 minutes, and f o r  one p a t i e n t  no a p p l i c a t i o n  t i m e  r e g i s t r e r e d .  

S i x  p a t i e n t s  were i n c l u d e d  a l though t h e y  d i d  n o t  s t r i c t l y  f u l f i l  t h e  i n c l u s i o n  

c r i t e r i a .  I n  t h e  placebo group t h e r e  were two p a t i e n t s  aged 16 years and one 

aged 17. I n  t h e  EMLA group t h e r e  was one p a t i e n t  aged 16 and one 17 and one 

p a t i e n t  w i t h  an a p p l i c a t i o n  t i m e  o f  55 minutes. 

age o f  13 years ( range 8-17) and a median a p p l i c a t i o n  t i m e  o f  75 minutes 

(range 60-130). I n  t h e  EMLA group t h e r e  were 25 p a t i e n t s  ( 9  males)  w i t h  a 

median age o f  13 years ( range 9-17) and a median a p p l i c a t i o n  t i m e  o f  75 minutes 

(range 55-135). There were no s t a t i s t i c a l  d i f f e r e n c e s  between t h e  groups 

r e g a r d i n g  sex, age o r  a p p l i c a t i o n  t ime.  

ment w i t h  p lacebo as judged b y  t h e  p a t i e n t s  (Table 1 ) .  The e v a l u a t i o n  

The number o f  p a t i e n t s  i n  t h e  p lacebo group was 26 (12 males)  w i t h  a median 

Treatment w i t h  EMLA r e s u l t e t  i n  s i g n i f i c a n t l y  l ower  p a i n  scores than  t r e a t -  

Table 1. Number o f  p a t i e n t s  i n  each p a i n  score group acco rd ing  t o  t h e  p a i n  
e v a l u a t i o n  b y  t h e  p a t i e n t .  

No p a i n  S l i g h t  p a i n  Severe p a i n  T o t a l  

P1 acebo 2 23 1 26 

EMLA 16 9 0 25 

z = 4.07 p < 0.001 

b y  t h e  s t a f f  was almost i d e n t i c a l .  The o n l y  d i f f e r e n c e  was t h a t  one p a t i e n t  

i n  t h e  EMLA group was eva lua ted  b y  t h e  s t a f f  as hav ing  no p a i n  and b y  t h e  

p a t i e n t s  as hav ing  s l i g h t  pa in .  

s i g n i f i c a n t  d i f f e r e n c e  i n  f a v o u r  o f  EMLA versus p lacebo (Table 2) .  

Table 2. E v a l u a t i o n  o f  t h e  ease w i t h  which t h e  procedure c o u l d  be c a r r i e d  o u t .  
Number o f  p a t i e n t s  i n  each sco re  group. 

The e v a l u a t i o n  o f  t h e  i n f l u e n c e  on t h e  procedure showed a s t a t i s t i c a l l y  

Eas ie r  As More d i f f i c u l t  
t han  usual  usual  t han  usual  T o t a l  

P1 acebo 5 19 2 26 

EMLA 13 12 0 25 

z = 2.61 p <0.01 
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No cases o f  oedema occurred.  A comparison between t h e  p lacebo and EMLA 

t rea tmen t  r e g a r d i n q  t h e  f requency  of redness and paleness i s  presented i n  
Table 3. There was a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  r e g a r d i n g  redness ' 

Table 3. Frequency of redness and paleness a f t e r  p lacebo and EMLA t rea tmen ts  
(number o f  p a t i e n t s ) .  

No S l i g h t  Moderate Severe T o t a l  

Redness P1 acebo 25 1 0 0 26 
EMLA 17 2 4 2 25 

Paleness P1 acebo 25 1 0 0 26 

EMLA 22 2 1 0 25 

( z  = 2.61 p < 0.01) b u t  n o t  paleness. The r e a c t i o n s  posed no c l i n i c a l  problems 

and u s u a l l y  d isappeared w i t h i n  an hour. Blenderm t a p e  was used f o r  t h e  f i r s t  
s i x  p a t i e n t s  b u t  caused redness i n  f o u r  o f  them an pe tech iae  i n  one. It was 

abandoned and t h e  p l a s t i c  wrap was used i n  t h e  rema in ing  p a t i e n t s .  Two of t h e  
p a t i e n t s  w i t h  redness a l s o  had some i t c h i n g  and one o f  t hese  had a somewhat 

p a l e  area around t h e  r e d  area. One p a t i e n t  had s l i g h t  b u r n i n g  p a i n  a f t e r  t h e  
a p p l i c a t i o n  b u t  no v i s i b l e  s k i n  r e a c t i o n .  These e f f e c t s  were m i l d  and t r a n s i e n t  

D I S C U S S I O N  

Many at tempts have been made t o  o b t a i n  a s u i t a b l e  f o r m u l a t i o n  f o r  e f f e c t i v e  

t o p i c a l  anesthesia. Examples o f  p r e p a r a t i o n s  t h a t  have been t e s t e d  a r e  1 i d o -  
c a i n e  (9, 10 )  benzocaine ( 3 ) ,  combinat ions o f  l o c a l  anaes the t i cs  w i t h  d i m e t h y l -  

su lphox ide  (DMSO) (2, 8 )  and k e t o c a i n e  i n  a l c o h o l i c  s o l u t i o n s  (11 ) .  Phys i ca l  

methods such as i o n t o p h o r e s i s  have a l s o  been t r i e d  t o  i nc rease  t h e  p e n e t r a t i o n  

(12, 13 ) .  No f o r m u l a t i o n  has y e t  ga ined wide acceptance m a i n l y  due t o  e i t h e r  
poor  p a i n  r e l i e v i n g  e f f e c t ,  i nconven ian t  a p p l i c a t i o n ,  i r r i t a t i o n  o r  t o x i c  

r e a c t i o n s .  
I n  a d u l t s  EMLA has been shown t o  p e n e t r a t e  i n t a c t  s k i n  and a b o l i s h  t h e  p a i n  

response t o  p i n - p r i c k .  It has even been p o s s i b l e  t o  pe r fo rm s u p e r f i c i a l  s k i n  

s u r g e r y  w i t h o u t  any o t h e r  ana lges ia  ( 7 ) .  The e u t e c t i c  m i x t u r e  o f  l i d o c a i n e  and 
p r i l o c a i n e  i n  a 1: l  r a t i o  i s  more e f f e c t i v e  t h a n  e i t h e r  base a lone  i n  a c o r r e -  
sponding o i l - i n - w a t e r  p r e p a r a t i o n .  The main reason f o r  t h e  g r e a t e r  e f f e c t i v e -  

ness o f  t h e  m i x t u r e ,  compared w i t h  t h e  i n d i v i d u a l  a c t i v e  components, i s  t h e  
h i g h e r  c o n c e n t r a t i o n  o f  t h e  l o c a l  anaes the t i c  bases i n  t h e  emuls ion d r o p l e t s .  
I n  t h e  ELMA emulsion, 80% o f  each d r o p l e t  c o n s i s t s  o f  l i d o c a i n e  and p r i l o c a i n  

i n  c o n t r a s t  t o  o n l y  20% a c t i v e  substance (base)  i n  t h e  s i n g l e  component 

fo rmu l  a t  i o n  ( 7  ) . 



C h i l d r e n  a r e  o f t e n  a f r a i d  o f  needles and s y r i n g e s  and t h e  p a i n  assoc ia ted  

w i t h  punctures ( 1 ) .  The present  s t u d y  shows t h a t  EMLA cream reduces t h e  p a i n  
of needle punc ture  i n  o l d e r  c h i l d r e n  and f a c i l i t a t e s  t h e  procedure o f  venous 
b lood sampling. It i s  reasonable t o  assume t h a t  a cor respond inq  e f f e c t  c o u l d  
be ob ta ined i n  v e r y  young c h i l d r e n ,  and a s t u d y  t o  c o n f i r m  t h i s  i s  recommended, 
a l thouqh e v a l u a t i o n  o f  p a i n  i s  assoc ia ted  w i th  methodo loq ica l  problems, v e r b a l  

communication be ing  bo th  d i f f i c u l t  and u n r e l i a b l e .  I t  i s  thus,  necessary t o  
choose o t h e r  methods of e v a l u a t i o n .  The adverse r e a c t i o n s  observed were m i l d  
and t r a n s i e n t  d e s p i t e  t h e  f a c t  t h a t  most o f  t h e  p a t i e n t s  had a d i s p o s i t i o n  
f o r  a l l e r q y .  However, no h y u e r s e n s i t i v i t y  r e a c t i o n s  were expected as t h e  

cream has n o t  shown any a l l e r g i c  p r o p e r t i e s  i n  e a r l i e r  s tud ies ,  and i t  i s  

known t h a t  t h e  f requency o f  a l l e r g i c  r e a c t i o n s  t o  l o c a l  a n e s t h e t i c s  o f  t h e  
amide t y p e  i s  ex t remely  low ( 5 ) .  The d e f i n i t e  f requency  o f  s i d e - e f f e c t s  e v i -  
d e n t l y  cannot be determined i n  a s i n g l e  s t u d y  l i k e  t h i s  b u t  has t o  be d e r i v e d  

f rom a l a r g e  number o f  t r i a l s .  

The d isadvantages assoc ia ted  with t h e  use o f  t h e  cream are  t h e  compara- 

t i v e l y  l o n g  a p p l i c a t i o n  t i m e  and t h e  need f o r  an o c c l u s i v e  dress ing .  However, 
a p p l i c a t i o n  o f  t h e  cream c o u l d  w i t h  r e l a t i v e  ease be i n c l u d e d  i n  t h e  prepara-  

t o r y  procedures f o r  i n - p a t i e n t s  scheduled f o r  sampling. For  o u t - p a t i e n t s  

r e g u l a r l y  a t t e n d i n g  a c l i n i c  f o r  v a r i o u s  sampling procedures o r  t reatments,  

t h e  p r a c t i c a l  problem w i t h  t h e  a p p l i c a t i o n  t i m e  can be so lved b y  g i v i n g  t h e  
p a t i e n t  a t u b e  wi th  cream a t  t h e  f i r s t  v i s i t  and i n s t r u c t i n g  h im t o  a p p l y  
t h e  cream one hour  b e f o r e  coming t o  t h e  c l i n i c .  The a p p l i c a t i o n  t i m e  makes 

t h e  cream l e s s  u s e f u l 1  i n  acute cases. The o c c l u s i v e  t a p e  caused some problems 

such as redness and d i s c o m f o r t  a t  removal b u t  t h e  t h i n  p l a s t i c  sheet wrapped 
around t h e  arm was f u l l y  acceptable.  

r e c e n t l y  p u b l i s h e d  (4, 6) .  

The r e s u l t s  o f  t h e  present  s t u d y  i s  i n  agreement wi th  two o t h e r  s t u d i e s  
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