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P:  In patients presenting to the ED requiring parenteral procedures (IV, LP) 
I:  Is the use of early application of topical anesthetics 
C:  Compared to usual care (no topicals) 
O:  Associated with improved patient satisfaction 

Clinical scenario 
A 17 year old pregnant patient presents to the ED with abdominal pain 
associated with vaginal “spotting”.  She is in stable condition, but is obviously 
upset.  She is moderately uncooperative at triage, and complains about how 
much the blood pressure cuff hurts her arm.  You wonder whether the application 
of a topical anaesthetic in triage might avoid a scene and improve patient comfort 
during IV access. 

Topical Anaesthetics: 

1. Tetracaine 0.5%, epinephrine 1:2000, cocaine 11.8%  (TAC)  
a. Use beginning in mid 1900s 
b. 30 minutes to maximal effect 
c. No longer used due to concern of toxicity – seizures/sudden death 

2. Lidocaine 4%, epinephrine 1:2000, tetracaine 0.5% (LET) 
a. 30 minutes to maximal effect 
b. Not commercially available 

3. Eutectic mixuture of local anaesthetics (EMLA) 
a. 2.5% lidocaine, 2.5% prilocaine 
b. Eutectic = mixture of substances that has a lower melting point than 

each component alone, and has the lowest melting point possible 
for that particular mix of components.  Allows a higher 
concentration of anaesthetic agents to remain liquid at room 
temperature. 

c. Over an hour for maximal effect 
d. 30 grams cost $51.20 in 2004  --  5 grams = $8.53 

4. Liposomal lidocaine 4% = ELA-Max = LMX-4 
a. Liposomes – resemble lipid bilayers of the cell membrane 
b. 30 minutes to maximal effect 
c. 30 grams = $42.63 in 2004  --  5 grams = $7.10 

Note:  Multiple RCTs show maximal efficacy equal between EMLA and LMX-4.  
Neither agent has been shown to adversely affect wound healing.  

 

 

 



 

Author, date 
and country Patient group 

Study type 
(level of 

evidence) 
Outcomes Key results Study 

weaknesses 

Kleiber C et al 
 

2007 
 

USA 

30 children 
between ages 7 
and 13 
volunteered to 
have EMLA 
applied to one 
hand and LMX-4 
to the other and 
then undergo IV 
cannulation.  A 22-
gauge catheter 
was used. 

No 
randomization, 

but blinded 

Patients’ perception 
of pain using the 
Oucher scale. 
 
 
 
 
 
Nurses’ rating of 
difficulty of 
cannulation 

No statistically 
significant difference 
between agents. 
 
 
 
No statistically 
significant difference 
in difficulty of 
cannulation 

Not compared to 
a control. 
 
Does not support 
the use of topical 
anaesthetics, 
merely that those 
available are 
equally good or 
poor 
 
Pre-procedural 
anxiety correlated 
with pain 
 
Small study  

Patient's perception of 
pain (visual analogue 
scale, 0-10). 

Group 1 = 0.75 
Group 2 = 1.75 
Group 3 = 1.80 

Anticipated versus 
actual discomfort 

Group 1 – 75% stated 
less than expected 
Group 2 & 3 – 43% 
stated less than 
expected 

Koscielniak-
Nielsen Z et al 

 
1998 

 
Sweden 

180 adult patients 
scheduled to 
undergo spinal 
anaesthesia 
randomized to 
three groups: 

1. EMLA 
patch 

2. Placebo 
plus 
Lidocaine 
local 
infiltration 

3. Placebo 
only 

RCT 

Likelihood to agree to 
same procedure in 
future 

No difference among 
groups 

 Not fully blinded 
 
Similarity of 
placebo to EMLA 
in question 

 
 

 

Adequacy of 
anaesthesia for 
scalp/ head 
wounds 

TAC adequate in 
80.7%, lidocaine 
adequate in 86.6%. 
(P=0.159) 

 Adequacy of 
anaesthesia 
forextremity/trunk 
wounds 

 
 

 

TAC adequate in 
43.2%, lidocaine 
adequate in 
89.4%. 
(P<0.0001) 

 

 

 

Hegenbarth, 
MA et al 

1990 

USA 

467 patients 
aged 18y or 
younger with 
minor 
lacerations. 
Wounds 
classified as 
head/scalp or 
trunk/extremity 
then randomized 
to either topical 
TAC or lidocaine 
infiltration. 

 

 

PRCT 

 Infection rates 

 

2.2% for both 
TAC 

and lidocaine 
groups. 

Only 68% of 
patients 
followed up 
when looking at 
wound infection 
rates  

Not blinded 

No control 
group 

 

 



Relevant papers: 

 

 

 

Clinical bottom line 
Topical anaesthetics appear to have no role in reducing pain and anxiety related 
to IV cannulation.  This is perhaps more related to the anticipation of the event 
than to the pain of the procedure itself.  Topicals may be a cost effective method 
to obviate the time, pain, and expense associated with anaesthetic infiltration in 
lumbar puncture and minor face and scalp wounds.  Topical anaesthetics do not 
have a role in minor trunk or extremity wounds. 

 

 


