
INTRODUCTION:
Many patients need to undergo general anesthesia solely for 
skin grafting. However, there are many selected elderly and 
frail patients in which administering general anesthesia can 

[1]be hazardous.  Graft can be harvested under local 
anesthesia in patients in which small area needs to be 
grafted. Injection of local anaesthetic causes pain which can 
progressively worsen needle anxiety, and can cause tissue 
oedema leading to distortion of the surgical site. These 
problems can be overcome with the practical use of topical 
anaesthetics. However, the skin barrier (stratum corneum) 
establishes a natural barrier to the penetration of topically 

[2]applied drugs.  The highly lipophilic amino-ester, ketocaine, 
was introduced in the late 1970s. It was an effective topical 
anaesthetic for intact skin. However, it caused local toxic 

[3]reactions on repeated application leading to its withdrawal.  
EMLA Cream (lidocaine 2.5% and prilocaine 2.5%) come by 
an emulsion in which the oil phase is a Eutectic Mixture of 

[2]Lidocaine and Prilocaine (EMLA) in a ratio of 1:1 by weight.  
Both local anaesthetics in this eutectic mixture exist in liquid 
oil form rather than as crystals as they possess a melting point 

[4]below room temperature.  With EMLA, sufcient local 
anaesthetic diffuses into the supercial layers of the intact 
skin to produce a clinically valuable effect. Our study was 
designed to compare the effectiveness of EMLA cream for 
harvest of skin graft with that of local inltration of lignocaine 
and adrenaline.

AIMS AND OBJECTIVE:
To study effectiveness of EMLA cream as an alternative to 

local inltration using lignocaine with adrenaline in 
harvesting split thickness skin graft.

Objectives: 
1) EMLA cream and local inltration will be done in the 

respective groups of patients before split skin graft 
harvest.

2) To compare both the groups on the basis of discomfort 
during donor area preparation, pain during graft harvest, 
intraoperative bleeding from donor area, postoperative 
discomfort.

MATERIALS AND METHODS:
Patients requiring grafting to a limited area were treated at the 
Department of Plastic Surgery at JN Medical college and 
Hospital, Aligarh (India) between Nov 2017 – Feb 2020 after 
getting consent from all the patients.

A prospective study was conducted on 64 patients (30 males, 
34 females) with ages typically ranging from 20 to 70 years. 

Inclusion criteria:
1) Patients having need of skin grafting to a limited area.
2) Patients willing for the procedure and photographic 

documentation.

Exclusion criteria:
1) Known history of allergic hypersensitivity to local 

anaesthesia
2) Patients with apparent psychiatric conditions and 

neurological disease and severe co-morbid disease.
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After admission of the patients they were randomly allocated 

to their groups. The two groups were matched in respect to 

age, sex, weight and indications for split skin grafting and 

area which need to be grafted (table 1). The graft was 

harvested from the thigh area in all the patients. The 
2maximum size of the graft harvested was limited to 100cm . 

The demographic prole and the indications for Skin graft 

were recorded for each patient. Anti-anxiety drugs (like 

Diazepam/Alprax) was not given to any patient during the 

preoperative period. In all the patients EMLA cream as well as 

local inltration was done by the operating surgeon. 

The donor site was shaved just before the surgery in both the 

groups in the preoperative room and cleaned with an alcohol 

swab. Area of skin to be harvested was then marked in size of 
2100cm  (g 1). Before proceeding with the injection or 

application of the cream, the procedure was again explained 

to the patient to decrease the apprehension. Sensitivity testing 

was carried out for both group of patients before injecting the 

local anaesthetic and application of cream.

In local anaesthesia inltration group, combination of 

lignocaine 0.5% and adrenaline 1: 200,000 were administered 

in subcutaneous tissue with 26 G needle, 7 minutes before 

harvest of the graft (g 1). In another treatment group of 

patients, 20g of EMLA cream was applied in a thick layer over 
2marked 100 cm  area which was evenly spread over the area 

with the help of spreader provided with the pack. It was nally 

covered with Opsite occlusive dressing (g 1). Light 

bandaging was done over it to hold the dressing in place. The 

EMLA cream and occlusive dressing were kept in place for 120 

minutes. Donor area was massaged through plastic dressing 

at every 15minutes intervals to ensure thick, uniform layer of 

EMLA cream over the entire applied area. 

Any pain experienced by the patients during donor area 

preparation were recorded in both the groups on visual 
[5]analogue scale.  Donor areas were assessed for oedema, 

redness and paleness in both the groups just before the graft 

harvest. 

Split thickness grafts were harvested using a Humby's 

grafting handle in all the cases. Bleeding from the donor area 

was recorded in both groups. The amount of graft harvested 

was dictated by the area to be grafted with maximum graft 
2harvest limited to less than 100cm . Pain experienced during 

harvest of graft were again recorded using visual analogue 

scale (VAS). 

All the patients who underwent surgery were kept under 

observation. They were evaluated for post-operative pain, 

need for analgesia and acceptability/satisfaction after 

procedure. All the patients were discharged after their rst 

dressing was changed.

Satisfaction of patients was recorded on subjective basis on 

the scale from excellent to bad with excellent being on higher 

side and bad on lower side (excellent, very good, good, poor, 

bad). 

Assessment of the patients were done on: 

1) Visual analogue scale: Pain was assessed using a 

simplied version of visual analogue scale. 

 Patients were asked to indicate on a scale of 0-10 where 0 

indicating no pain at all and 10 being the worst pain 

experienced.

2) Likert scale: It is a unidimensional scaling method where 
the parameters are given values from 1-5. The 
effectiveness of anaesthesia in either group was scored 
depending upon the facial expressions and physical 
response as well as verbal compliant by the patients 
during the procedure.

The scores and their description is as follows: 
Score 1: (Most ineffective) – patient complaint of extreme 
pain with aying of extremities, moving head, shouting and 
treatment could not be completed.

Score 2: (Ineffective) – patient showed expression of pain, 
verbally conveyed pain by crying. Treatment could not be 
completed. 

Score 3: (Slightly effective) – patient underwent treatment 
with constant wincing throughout the procedure. 

Score 4: (Effective) – patient got the treatment done with 
occasional episodes of some discomfort.

Score 5: (Very effective) – patient got the treatment done 
without any indication of pain or discomfort. 

RESULTS:
The 64 patients which were included in the study were equally 
divided into two treatment groups by random allocation. Both 
the groups were comparable in terms of age, body weight, size 
of defect and indications for grafting. Demographics and 
indications for grafting are described in table 1 & 2.

Table 1: Patient Demographics 

Table 2: Indications for grafting 

Average total application time for EMLA cream with occlusive 
dressing was 5 minutes and for inltration of local 
anaesthesia was 10min. The mean waiting period for topical 
local anaesthesia (EMLA) was 120minutes whereas it was 7 
minutes in local inltration group. 

Pain perceived by patients (VAS scores) and effectiveness of 
anaesthesia (Likert scale) during application or inltration, 

Demographics EMLA Cream 
(n=32)

Inltration group 
(n=32)

Mean Age 41 Years 43 Years

Male 16 14

Female 16 18

Mean Weight 56 Kg 57.5 Kg

Indications for grafting EMLA group 
(n=32)

Inltration 
group (n=32)

Burn Wounds 3 4

Leg Ulcer 3 3

Traumatic Loss 15 14

Tattoo Excision 2 3

Contracture Release 4 4

Chronic Wound 3 2

Others 2 2
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graft harvest and postoperative period in both the groups is 
shown in table 3 & 4.

Table 3: Pain perception scores by the patient (VAS) using 
EMLA and local inltration

Table 4: Effectiveness of anaesthesia by the clinician (Likert 
scale) using EMLA and local inltration

The side effects at donor sites were examined after taking the 
graft. Pallor was noticed in 12 patients in EMLA group and in 
26 patients of local anaesthesia inltration group. Bleeding 
was found to be more in EMLA group as compared to 
inltration group (g 1). No effect on healing of donor area 
was noticed in either groups. 

The main reason behind the patients being less satised in 
inltrative group was the pain experienced during inltration 
of local anaesthesia (table 5).

Table 5: Comparison of overall outcome in both groups

DISCUSSION: 
EMLA Cream (lidocaine 2.5% and prilocaine 2.5%) is a 

eutectic mixture of lidocaine and prilocaine in a ratio of 1:1 by 

weight. Each gram of EMLA contains lidocaine 25 mg, 

prilocaine 25 mg, Arlatone 289, carboxypolymethylene (as a 

thickening agent), puried water and sodium hydroxide to pH 
[6]9.2. 

EMLA causes decrease in perception of normally painful 

stimuli and suppresses the excitability of cutaneous C 
[7]receptors.  Lidocaine and prilocaine are amide-type local 

anaesthetic agents. Both lidocaine and prilocaine stabilize 
+neuronal membranes by binding to Na  channel and 

+ decreasing uptake of Na ions into the nerve needed for the 
[8]initiation and conduction of impulses. 

EMLA cream should be applied at least 2 hours before harvest 
[4]of split skin graft for adequate dermal analgesia.  

Satisfactory dermal analgesia can be achieved after 1 hour of 

application. It reaches plateau at 2 to 3 hours and lasts for 1 to 

2 hours after removal of cream. Redistribution of the local 

anaesthetic into the systemic circulation seems to affect the 

length of analgesia it will provide. Length is most limited for 
[9-10]mucous membranes, the face and diseased skin. 

[11]Ohlsen et al  in 1985 conducted the study to evaluate the 

efcacy of EMLA cream for harvesting of split skin grafts. They 

concluded that the operation could be completed without 

supplementary local or general anaesthesia although 

subjects indicate moderate degree of pain. No systemic side 

effects were observed. 

[12]Lahteenmaki et al  in 1988 compared single application 

versus two successive applications of EMLA for skin grafts. No 

difference in pain was experienced in both the groups. 
[4]Goodacre et al  in 1988 compared EMLA versus local 

inltration for graft harvest. They concluded that patients 

experienced no pain during EMLA application whereas 

varying degrees of pain were experienced while injecting 

local anaesthesia. Both were found to be equally effective in 

reducing pain during and after the graft harvest which was 

similar to our study. They nal concluded that EMLA can be 

considered as anaesthesia of choice for graft harvest. K. S. 
[13]Sahi et al  in 2014 conducted study to compare effectiveness 

of EMLA cream and local inltration during graft harvest. 

They found no signicant differences between two groups with 

respect to operating time, intraoperative pain during graft 

harvest, post-operative pain and need for analgesia. Our 

results are very similar to this study. 

A topically applied EMA is found to be suitable for cutting a 

split skin graft. It possesses several advantages over the 

conventional injection of local anaesthetic. No pain is felt by 

patient during its application as compared to inltration of 
[4,11]local anaesthetic.  

Donor area bleeding was more in EMLA applied patients as it 

does not contain any vasoactive compound which is present 
[ 4 ]with inltrated lignocaine.  The unique limitation 

acknowledged comprises the waiting period of 2hrs after its 

application. It can be taken care of by applying the cream 

while the patient is waiting in pre-operative room outside 

operation theatre. It hinders the apprehension and anxiety of 

needle pricking as felt during inltration of an anaesthetic 

agent. 

EMLA cream is equally discovered to be useful in supercial 

skin surgical  procedures l ike epidermal surgery, 
[14-17]dermabrasion, skin biopsy.  It has also been effective in 

[18-19]venepuncture or IV cannula insertion.  EMLA represents a 

therapeutic breakthrough for being the rst topical 

anaesthetic preparation which has the ability to penetrate 
[20]intact skin and provide reliable anaesthesia. 

Preoperatively application of EMLA cream followed by 

inltration of local anaesthesia can also be done. EMLA 

application will decrease the pain associated with needle 

injection and local anaesthesia inltration will decrease the 

bleeding after graft harvest taking advantages of both the 

procedures. However, this kind of study is not found in 

literature. Such kind of study is yet to be conducted to 

establish its outcome. 

CONCLUSION: 
Split skin graft can be easily harvested using topical 

application of EMLA cream. It is direct to apply and undergoes 

pain free application with results almost similar to inltration 

of local anaesthetics making it a suitable alternative method 

of anaesthesia for graft harvest. 

EMLA (n=32) LOCAL INFILTRATION 
(n=32)

Visual analogue scale Visual analogue scale

0-3 4-7 8-10 0-3 4-7 8-10

During 
application 
or inltration

32 
(100%)

- - 2 
(6.25%)

25 
(78.12%)

5 
(15.62%)

During graft 
harvest

5 
(15.62%)

23 
(71.87%)

4 
(12.5%)

3 
(9.37%)

17 
(53.12%)

12 
(37.5%)

Postoperative 
period

7 
(21.87%)

24 
(75%)

1 
(3.12%)

5 
(15.62%)

24 
(75%)

3 
(9.37%)

EMLA (n=32) LOCAL INFILTRATION (n=32)

Likert scale Likert scale

1 2 3 4 5 1 2 3 4 5

During 
application 
or 
inltration

- - - - 32 
(100
%)

- - 2 
(6.25
%)

5 
(15.6
2%)

25 
(78.1
2%)

During 
graft 
harvest

- - 5 
(15.6
2%)

20 
(62.5
%)

7 
(21.8
7%)

- - 10 
(31.2
5%)

17 
(53.1
2%)

5 
(15.6
2%)

Outcome category EMLA group 
(n=32)

Local inltration 
group (n=32)

Excellent 26 (81.25%) 17 (53.12%)

Very good 3 (9.37%) -

Good 1 (3.12%) 10 (31.25%)

Poor 2 (6.25%) 5 (15.62%)

Bad 1 (3.12%) -
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