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The Plasma Concentrations and Systemic Toxicity of Lidocaine after Maximal
or Supramaximal Recommended Doses of Epidural Administration

Han Suk Park, M.D., Chan Jong Chung, M.D. and Young Jhoon Chin, M.D.

Department of Anesthesiology, College of Medicine, Dong-A University, Pusan, Korea

Background: The current maximal recommended doses of lidocaine are 7 mg/kg with 5 ug/ml of
epinephrine. But in clinical practice, sometimes more doses of lidocaine are required to produce adequate
regional anesthesia.

Method: Twenty-two healthy women patients were divided into two groups and pretreated with valium
5 mg p.o., morphine 5 mg i.m., and midazolam 2 mg i.v. before operation. Of these, 7 mg/kg of 2%
lidocaine with 5 ug/ml of epinephrine were given to 11 patients epidurally. Initial 3 ml of epinephrine
mixed lidocaine was given as a test dose and remaining doses were given 5 ml/30 sec with 3 min
intervals. Radial arterial blood were drawn at 5, 10, 15, 20, 30, 45, 60, 90, 120 min to measure plasma
lidocaine concentrations. After confirming all of the peak plasma concentrations of 7 mg/kg lidocaine
were absolutely under 5 pg/ml, the other 11 patients were given 10 mg/kg of 2% lidocaine with 5
ug/ml of epinephrine epidurally and blood samplings were taken according to the same method of 7
mg/kg group.

The peak plasma concentration (Cpax), time to reach to Cpax (Tmax), time to reach to T, maximal
sensory block level, systemic toxicity, and vital sign changes were investigated.

Result: Cnax was significantly higher in 10 mg/kg group (5.1+1.3 ug/mi) than 7 mg/kg group(3.3 %
0.5 ug/ml), but Tmex (10.5+£2.7 min vs 10.913.1 min) was not different. Time to reach T: was
significantly shorter in 10 mg/kg group (9.5+2.7 min) than 7 mg/kg group (12.71 3.2 min) but maximal
sensory block level (T37407 vs T27+10) was not different. In four patients of 10 mg/kg group, peak plasma
concentrations exceeded 5 pg/ml, but no systemic toxicities appeared. No significant vital sign changes
were observed.

Conclusion: The current maximal recommended doses of lidocaine, merely based on body weight are
not always apptopriate. Further studies are needed to determine more precise guideline of maximal doses
that include various pharmacokinetic components.
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Table 1. Demographic Data

7 mg/kg 10 mg/kg
Group (n=11) (n=11)
Age (year) 425+6.0 419460
Weight (kg) 61.8+6.4 59.5+5.0
Height (cm) 1564139 157.1£3.1
Op. time (min) 101.8£15.0 91.4+15.8

All values are expressed as Mean=+ SD,

Table 2. Sensory Block Level and Peak Blood Concen-

trations
7 mg/kg 10 mg/kg
Group (n=11) (=11)
Time to T4 (min) 127£32  95+2.7*
Maximal sensory block level Tsrx07 T2r110
Time to peak conc. (min) 10527 109+3.1
Level of peak conc. (pg/ml) 3.3+05 5.141.3*%

All values are expressed as Mean+SD.
*: p<0.05 compared with 7 mg/kg group

4.5 1 Lidocaine 7 mg/kg
g 4_
o
e 354
2 3
£3
535 2%
55 .’
e 15
£2
8 17
o 0.5 1
O H T H T T ¥ T L L 1
5 10 15 20 30 45 60 90 120
Minutes

Fig. 1. Plasma lidocaine concentration changes of each
patients after administration of 7 mg/kg of 2%
lidocaine.
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Fig. 2. Plasma lidocaine concentration changes of each
patients after administration of 10 mg/kg of 2%

lidocaine.
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Fig. 3. Comparison of plasma lidocaine concentrations
after epidural administration of 7 mg/kg of 2%
lidocaine with 5 ug/ml of epinephrine and 10
mg/kg of 2% lidocaine with 5§ rg/ml of epi-
nephrine.
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Fig. 4. Blood pressure changes during operation.
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Fig. 5. Heart rate changes during operation.
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