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A eutectic mixture of 5% lidocaine and prilocaine was applied under occlusion for 1 or 2
hours on 25-100 cm? areas of normal and diseased skin, and the absorption was followed
by measuring the concentrations of the drugs in the draining vein and the general circula-
tion at different time intervals after the application. The analgesic and vascular effects in
the skin were also recorded. When the mixture was applied on normal skin the absorption
was more rapid from the face than from the forearm. The absorption from diseased skin
was faster than that from normal skin, with higher plasma concentrations, and a more rapid
but shorter anesthetic effect was noted. With the doses used the plasma levels in the
general circulation were 100 times lower than those associated with toxicity. The drug
concentrations in the draining vein were highest after treatment of diseased skin and were
2-90 times higher than in the general circulation. The plasma concentrations of lidocaine
and prilocaine ran parallel to each other, but the prilocaine level was 10-50% lower than
that of lidocaine in the draining vein and 200-300% lower in the general circulation. Key
words: Atopic dermatitis; Psoriasis. (Accepted September 1, 1988.)
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Anesthesia for superficial surgical procedures in normal and diseased skin can be achieved
by topical application of a eutectic mixture of 5% lidocaine and prilocaine (EMLA®) under
occlusion for 60 min (1). The EMLA cream has been found to be of special value when
used on donor sites before cutting of split skin grafts (2), for pain-free venepuncture (3-7),
for curettage of molluscum contagiosum in children (8), and when removing genital warts
(9). The plasma concentrations of both lidocaine and prilocaine were low when the cream
was applied on 300 cm? areas of the thigh of healthy volunteers or on larger areas of normal
skin prior to skin grafting (2, 10).

After one hour’s application of EMLA on normal appearing skin, blanching of the skin
was often seen, and remained for 30-90 min. The pallor seems to be due to vasoconstric-
tion. When EMLA was applied for 2—4 hours, the blanching was replaced after 30 min to 2
hours by slight to moderate erythema, which persisted for 1-3 hours (11). The reactions
were accentuated in dry and eczematous skin of patients with atopic dermatitis. The
reactions had a shorter onset than in normal skin, as did the dermal analgesia, indicating
more rapid absorption of EMLA (11).

The aim of the present study was to investigate the absorption of the anesthetics from
normal facial skin compared with that from normal and diseased skin of the arms by
following their concentrations both in the general circulation and in the venous blood
draining the treated area of the arm. This absorption is of clinical importance when treating
diseased skin. By correlating the plasma levels with the local vascular and anesthetic
effects of the drug, such a study might also serve as a pharmacokinetic model for
investigations of penetration through the skin.
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Volunteers and patients

1. Thirteen healthy volunteers (ages 20-60 years) with normal-appearing skin served as
controls. None of them were using any drugs.

2. Eight patients (ages 20-63 years) with chronic plaque-type psoriatic lesions on the
hands and/or lower arms. In one of them tests were performed on healed corticosteroid-
treated skin.

3. Three women (ages 18-24 years), of whom two had atopic dermatitis and one contact
dermatitis affecting the lower arms.

METHODS
Plasma concentrations of lidocaine and prilocaine in the general circulation after
topical application of 5% EMLA cream on various sites

Ten healthy volunteers (5 men and 5 women) took part in a cross-over study in which 10 g of EMLA
was applied under occlusion (Tegaderm, 3M, USA) on a 100 cm?® area of the face or forearm. The
periphery of the treated area was masked with tape (Dermicel, Johnson & Johnson, USA). When the
bandage was removed after 2 h the skin was dried with crepe paper. The colour of the treated skin was
noted.

Blood was drawn from an antecubital vein in the arm not used for application of EMLA, into 5 ml
heparinized vacuum tubes (Venoject, 75 US PU, Na-Heparin with 20 mg fluoride, Terumo, Belgium),
before and at the following times after EMLA application: 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 8, 10 and
12 h. The plasma was separated and stored at —20°C until analyzed.

Plasma concentrations of lidocaine and prilocaine in the draining vein and the general
circulation after application of EMLA on diseased and normal skin

Within an area of 25 cm” 4-6 g of EMLA 5% cream was applied under occlusion for one hour on one
lower arm. In two patients the area was on the dorsal aspect and in the others it was more on the volar
aspect. The bandage was then removed and the cream was wiped off with crepe paper. The degree of
blanching or reddening (0 to +++) was noted during the following hours. The anesthetic effect was
measured by ten pinpricks (10). These measurements were repeated after 30, 60, and 120 min.

Blood was drawn into heparinized Venoject tubes as described above, from both arms at different
time intervals for detection of lidocaine and prilocaine. Extreme care was taken to avoid contamina-
tion.

Analytical procedure

The lidocaine and prilocaine concentrations in plasma were determined by mass fragmentography
(12).

RESULTS

The mean plasma concentrations of lidocaine and prilocaine in the general circulation after
application of EMLA to a 100 cm? area of the face and forearm in healthy subjects are
shown in Figs. 1-2. Maximum plasma levels were reached after 2-2.5 h of application on
the face (mean 150 ng/ml of lidocaine and 58 ng/ml of prilocaine). After application on the
forearm the maximum level of lidocaine was noted at 5 h (mean 18 ng/ml), whereas the
prilocaine levels were below detectable limits.

When EMLA was applied on a 25 cm? area in three healthy volunteers for 1 h neither of
the substances was detected in the general circulation (<10 ng/ml) within 3 h. In the vein
draining the treated area both lidocaine and prilocaine were detected after 2 and 3 h (Fig.
2). The prilocaine level was 10-20% lower than that of lidocaine (Fig. 1). After application
on skin lesions of patients with psoriasis and dermatitis, detectable levels of lidocaine
(16-450 ng/ml) were found in the general circulation after one hour in all ten patients and of
prilocaine in seven of them (Table I). In the draining vein measurable levels of both drugs
were found within 60 min and these levels were 2-90 times higher than in the general
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Fig. 1. Lidocaine concentration in plasma of the general circulation after 2 hours of application of EMLA 5%
cream on 100 cm?® of occluded normal skin of the face and forearm. Values are mean + SEM.

Fig. 2. Plasma lidocaine (O V <) and prilocaine (@ A ) in the draining vein in three healthy subjects after
application of EMLA 5% cream for one hour on a 25 cm? area of the forearm.

circulation (Fig. 3). The highest concentrations were found in atopic dermatitis
(10000-13 000 ng/ml), where they were 1000 times more than in our healthy subjects. In
the draining vein from red psoriatic plaques the levels of prilocaine were 10-50 % lower
than those of lidocaine.

In normal skin analgesia to pin-prick was evident after 60 and 120 min of EMLA under
occlusion. Local blanching was often observed after one hour’s application and lasted for
10-60 min. Redness was common. When the cream was removed after 2 h of application
on the arms, blanching was seen in seven and redness in three of the ten volunteers. The
corresponding figures for the facial skin were four with a blanching and six with redness.
The psoriatic plaques treated with EMLA for one hour were pale and did not react to
pin-pricks when the bandage was removed. The blanching faded away within 20-30 min
and pin-pricks were felt at 30 min. Tests to determine the minimal length of time before
anesthesia was obtained were later made in similar lesions by applying EMLA under
occlusion for 15 and 30 min. In the atopic skin and psoriatic plaques the skin was pale and
anesthetic after an application time of 15 min and remained so for 15-30 min. This was in
contrast to normal adult skin, where as a rule an application time of 60 min was needed for
complete anesthesia.

DISCUSSION

When EMLA was applied on the facial skin the maximal lidocaine levels in the plasma
occurred within 2 hours, whereas when the arm was treated the levels were lower and
reached a maximum after 5 hours. This indicates more rapid absorption from the face, an
observation which has been made for other drugs. After application of EMLA on diseased
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skin of patients with psoriasis or dermatitis, the plasma concentrations of both drugs
increased more rapidly and reached higher levels than were found for normal skin. With
the doses used the plasma levels in the general circulation were 100 times lower than those
associated with toxicity. However, care must be taken if large areas of diseased skin are

Table 1. Plasma levels of lidocaine and prilocaine (ng/ml) in the draining vein and the
general circulation 1 and 2 hours after application of EMLA on a 25 cm? area of the
forearms of patients with dermatitis or psoriasis and of controls

1 hour 2 hours

Lidocaine Prilocaine Lidocaine Prilocaine

Drain. Gen. Drain. Gen. Drain. Gen. Drain. Gen.
Disease vein circ. vein ¢irc. vein circ. vein circ.
Atopic dermatitis 13070 450 11870 190 4190 360 3470 240
Atopic dermatitis 11230 130 9 560 50 2 750 140 2130 60
Contact dermatitis 200 20 140 <10 310 20 190 <10
Psoriatic lesion 656 16 566 <10 63 16 4 <10
Psoriatic lesion 160 40 140 20 390 = 360 140
Psoriatic lesion 758 162 435 63 82 64 33 30
Psoriatic lesion 132 68 42 20 168 150 62 29
Psoriatic lesion 968 26 824 <10 - - - -
Psoriatic lesion 608 67 796 31 - - - -
Psoriatic lesion 443 45 306 24 - - - -
Psoriatic healed 30 <10 20 <10 37 <10 26 <10
Normal skin 12 <10 <10 <10 80 <10 70 <10
Normal skin 10 <10 <10 <10 45 <10 35 <10

Normal skin 12 <10 <10 <10 108 <10 9% <10
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treated. On normal skin of infants, application of EMLA for 2-8 hours on 16 cm? areas has
resulted in maximal plasma levels of 127 and 131 ng/ml, respectively, which is clearly
below the toxic levels (13).

The finding that the analgesic and vascular effects on lesional skin have a quicker onset
and disappear faster is of practical importance with regard to superficial surgery. These
patients also had the highest levels in the vein draining the treated area, where they could
be 90 times higher than in the general circulation and reach concentrations which in the
general circulation would be considered toxic. When investigating the plasma concentra-
tion in patients it is therefore important to know the site of the treated skin. In our study
the site of the treated area in relation to the draining vein influenced the results. Lower
levels were noted when EMLA was applied on the dorsal than on the ventral aspect.

In the draining vein the prilocaine level was 10-50% lower than the lidocaine level,
whereas in the general circulation it was 200-300 % lower, a result which is consistent with
the finding of lower blood concentrations of prilocaine than of lidocaine after intravenous
injection (14). The probable reason for this is low plasma binding of prilocaine accompa-
nied by a high tissue affinity and more rapid metabolization in the liver (15).
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