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Patterns of Nerve Conduction Blockade by Different Combinations of
Lidocaine-bupivacaine Mixture
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Background: A mixture of local anesthetics such as lidocaine and bupivacaine has frequently been
used in clinical practice. The rationale behind this is to take advantage of lidocaine’s rapid onset and
bupivacaine's perpetuation in anesthesia. The purpose of this study was to examine the changes in the
onset and recovery of nerve blocking action exerted by the different combinations of these two in the
mixture.

Methods: Isolated sciatic nerve preparations obtained from adult male Sprague-Dawley rats were used
in this study. Recordings of A-fiber compound action potentials (A-CAPs) were made at the end of
the isolated nerve while single pulse stimuli (0.5 msec, supramaximal intensity, 2 Hz) were applied to
the opposite end of the nerve. Seven different composition of lidocaine-bupivacaine mixtures were pre-
pared (0:6,1:5,2:4,3:3,4:2,5:1,6:0 volfvol), where basal concentrations of lidocaine and
bupivacaine were 0.2% and 0.05%, respectively. Amplitudes of A-CAPs were measured before, during
and after perfusion of mixture solution. The time needed for A-CAPs amplitude to decrease to 10%
of the basal value after starting perfusion (onset time) and that needed to reach to 50% of the basal
value after ceasing the perfusion (recovery time) were measured.

Results: With increasing concentration ratios of lidocaine to bupivacaine in the mixture as mentioned
above, the following onset and recovery times were obtained (6.0 + 0.3, 5.6 *+ 03, 6.0 + 0.5, 8.3
+ 05,73 + 06,78 + 03, and 10.8 + 0.8, minutes; 38 * 4, 63 + 12, 87 £ 19, 100 * 13,
104 + 18, 137 + 27, and 157 *+ 18 minutes, respectively).

Conclusion: Onset times were, in general, exponentially decreased with the increase in the lidocaine
concentration. However, Tecovery times were lineary increased with the increase in the bupivacaine
concentration. So, it should be kept in mind that rapid onset can only be obtained with the expense
of substantial reduction in the duration of local anesthetic effect of the mixture, and vice versa. (Korean
J Anesthesiol 2000; 38: 708 ~712)
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Fig. 1. Experimental setup.
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Fig. 2. Change in onset time with different Lidocaine-
Bupivacaine mixtures. Onset time of lidocaine-bupiva-
caine mixtures exponentially increased with the increase
in the concentration of bupivacaine in the mixture. Dotted
line represents fitted curve (Y = 5.78 + 0.057 eo.oux) to
the mean of onset time at each mixture.
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Fig. 3. Change in duration with different Lidocaine-
Bupivacaine mixtures. Duration of lidocaine-bupivacaine
mixtures linearly increased with the increase in the con-
centration of bupivacaine in the mixture. Dotted line re-
presents fitted curve (Y = 42.1 + 1.1 X) to the mean of
duration at each mixture.
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