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Changes of Plasma Lidocaine Concentrations after Stellate Ganglion
Block according to Volume-changes of 1% Lidocaine

Sun Ok Song, M.D., and Yung Ho Suh, M.D.

Department of Anesthesiology, College of Medicine, Yeungnam University, Daegu, Korea

Background: Sympathetic blocks with local anesthetics are used to differentiate sympathetically-
maintained pain (SMP) from sympathetically-independent pain (SIP). However, systemic lidocaine is
also used in the management of neuropathic pain. Therefore, there may be possibility of a false positive
response in relieving their pain by systemic absorption of lidocaine following a diagnostic sympathetic
block in patients with SIP. In this study, we measured the plasma lidocaine concentrations after a stellate
ganglion block (SGB) using three volumes of 1% lidocaine.

Methods: This prospective, crossover study was performed in 3 patients who experience sudden
hearing loss and in 4 volunteers. Each person received SGB three times using three different volumes
(6 ml, 12 m! and 16 ml) of 1% lidocaine at one week intervals. SGB was performed using a 23 G
butterfly needle via a paratracheal approach by two persons. Two ml of venous blood was obtained
from a prepared contra-lateral sided venous route at 1, 3, 5, 7, 10, 20 and 60 min after SGB, Plasma
lidocaine level was analyzed by immunoassay.

Results: Mean plasma lidocaine concentrations correlated well with the volumes of 1% lidocaine
used in SGB; larger volumes showed higher concentrations (P < 0.01). Mean peak plasma concen-
trations were 1.08 * 0.18 in 6 ml, 1.90 + 0.47 in the 12 ml and 2.74 + 0.67 yg/ml in the 16 ml
groups (P < 0.01). The mean time to reach peak plasma concentration was not significantly different
between the three groups.

Conclusions: The peak plasma lidocaine concentrations in SGB using large volume were found to
be similar to that of IV lidocaine infusion in the management of neuropathic pain. These data suggest
that diagnostic sympathetic block may result in many false positive responses for SMP. Part of its effect
may be related to systemic local anesthetic absorption and pot to a sympathetic block. Therefore,
physicians may be required to use optimal volumes and minimal concentration of local anesthetic in
diagnostic sympathetic block procedures and also make a careful assessment of the performance of a
permanent sympathetic block.
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Table 1. Demographic Data

Patient/volunteer (No.) 4/3
Sex (male/female) 512
Age (year) 31.1 £ 10.7 20-59)

Height (cm)
Weight (kg)

167.6 + 3.8 (160—170)
59.6 + 5.2 (50-66)

Values of age, height and weight are mean + SD (range).

Table 2. Changes of Plasma Lidocaine Concentration Fol-
lowing SGB ( pg/ml)

2ugml o}l 3 HF lidocaine EEE 6 mi
Fo] 1.08 + 0.18 (0.78—1.26), 12 mlFo] 1.90 + 047
(1.51—-291), 16 mlIFo] 2,74 + 0.67 (1.86—3.84) pug/mi
Z F949 lidocaines] o] HETE 23 ¥F ¥
% SojsiA =P < 001, Table 3). 16 mle] 7
F 168 AT 6] BF A3 HF 20t 2 pugml
B} 9k

a ¥F Fxol 22Ee AL 6 miFo] 89 &
56%(3—-20), 12 miFe] 96 + 6.1%(5-20), 16 mi
Fo] 91 + 54%(5-2002 7} F7hel| 3 FEo]
s AL guigle Ael7t gl cH(Table 3).
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U o 555 ¢ T Ak

kAl £9] ¥ FAY F 5w ¥4 ¥
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9l &=, B9 FRAd d¥, PG Q%
sz g 7715 2EF Sol Agte] ewl'”
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Table 3. Peak Plasma Lidocaine Concentration and Time
to Reach Peak Concentration Following SGB

Peak concentration Time to reach peak

Group 6 mt  Group 12 ml  Group 16 ml ( pg/ml) concentration (min)

Imin 016 + 0.14 048 + 045 064 065 108 + 018 89 + 56
3min 068 + 044 105 + 066 134 + 08 Group 6 ml (0.78—1.26) (3-20)
Smin 083 + 033 15 + 074* 204 + 1.04*7 190 + 047 96 + 6.1
Tmin 092 + 02 17 £ 062+ 243 + ogett  Croup 12 ml (1.51—-2.91)* (5—-20)
10min 09 + 021 18 + 041* 242 + 06111 274 + 067 9.1 + 54
20 min 072 + 017 139 + 03* 185 + g4geett  Croup 16 ml (1.86—-3.84)% " (5—20)
60 min 030 + 008 074 + 013+ 089 + 017+*!

Values are mean * SD. SGB: stellate ganglion block.
*P < 0.05 compared to 6 ml group (**P < 0.01).
P < 005 compared to 12 ml group e < 0.01).

Values are mean + SD (range).
SGB: stellate ganglion block.

*P < 0,01 compared to 6 ml group.
P < 001 compared to 12 ml group.
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