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SUMMARY

The aim of this study is to compare sympathetic block using 2.0 % mepivacaine with surgical sympathec-
tomy using radiofrequency thermocoagulation for the duration and magnitude of the vasodilative effect.
Mean arterial pressure (MAP), heart rate (HR), and right and left brachial artery blood flow (BABF) were
measured before and after left cervicothracic sympathetic block using 2.0 % mepivacaine or surgical sym-
pathectomy in dogs. The experimental protocol was designed as follows : (1) left cervicothoracic sympa-
thetic block using 1.0m! of 2.0 % mepivacaine (n =38), and surgical sympathectomy using radiofrequency
thermocoagulation (n =8). MAP and HR did not change significantly throughout the study in both groups.
Left cervicothracic sympathetic block increased left BABF significantly from 5min through 80 min after cer-
vicothracic sympathetic block (baseline, 100 % ; peak at 10 min after the block, 186 + 40 % ; P <0.01). Left
surgical sympathectomy increased left BABF significantly from 5 min through 120 min after the sympathec-
tomy (baseline 100 % : peak at 60 min after the sympathectomy, 265 =59 % ; P < 0.01). Left BABF in surgi-
cal sympathectomy was significantly higher than those in cervicothoracic sympathetic block throughout the
study. The values of right BABF decreased significantly compared with the baseline value throughout the
study in both groups. In conclusion left cervicothracic sympathetic block using 2.0 % mepivacaine induces
less duration and magnitude of the vasodilative effect compared with surgical sympathectomy with radiofre-
quency thermocoagulation.
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INTRODUCTION

Three different concentrations of mepivacaine, 0.5,
1.0% and 2.0 %, have been used in clinical practice.

The concentration of local anesthetics is mainly deter-
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mined by the type of nerve fibers to be blocked. The
sympathetic nerve fibers are smaller and unmyelinat-
ed, and sensory and motor nerve fibers are larger and
myelinated. A lower concentration of local anesthetics
such as 0.5 % mepivacaine is used for sympathetic
block, and a higher concentration of local anesthetics
such as 1.0 % or 2.0 % mepivacaine is required for sen-
sory or motor nerve block. Therefore, it is considered
that 2.0 % mepivacaine induces the maximum inhibi-
tion of sympathetic nerve activity. However, no single

study has examined if sympathetic block with 2.0 %
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mepivacaine completely inhibits nerve activity. In the
present study, we examined the duration and magni-
tude of the increase in vasodilation induced by cervico-
thracic sympathetic block using 2.0 % mepivacaine, and
compared these results with those of surgical sympath-
ectomy in anesthetized dogs.

METHODS

This study was conducted according to the animal
experimental guidelines of Dokkyo Medical University,
which adhere to the National Institute of Health Ani-
mal Experimental Guidelines.

Sixteen adult mongrel dogs of either sex (10—15
kg) were anesthetized with an intravenous injection of
sodium pentobarbital 25 mg/kg, and their tracheas
were intubated. Mechanical ventilation was adjusted to
provide Paco, between 35 and 40 mmHg by use of a
respirator (Harvard Apparatus, Chicago, IL), and an-
esthesia was maintained by the intravenous adminis-
tration of pentazocine 0.5 mg/kg, diazepam 0.05 mg/kg
and vecuronium 0.1 mg/kg, supplemented as required.
The left femoral artery was cannulated with a polyeth-
ylene catheter (outer diameter 2.75mm) to measure
mean arterial pressure (MAP), and to obtain blood
samples for arterial blood gases. Electrocardiography
was used throughout the experiment to monitor heart
rate (HR). Bilateral brachial arteries in the forelegs
were carefully dissected from the adjacent tissue, and
a 2-mm ultrasonic flow probe (transonic system) was
placed within each artery at the center of the proximal
portion of the arteries. Right and left brachial artery
blood flow (BABF) was measured by a Transonic
T206 (Transonic System) as an ultrasonic timed flow-
meter (ml/min). Physiological saline solution was con-
tinuously infused intravenously at a rate of 3ml/kg/h
via the left femoral vein during the study. The room
temperature was kept constant at 25C .

The left cervicothoracic sympathetic ganglion was
then exposed by a left lateral thoracotomy at the sec-
ond and third intercostal space. In sympathetic block
using 2.0 % mepivacaine, a 25-gauge winged needle
was inserted under the fascia next to the ganglion and
stabilized with a suture for performing cervicothoracic
sympathetic block, and the chest was closed. To ascer-
tain the spread of the local anesthetic, 1.0 ml of methyl-

ene blue was injected through the needle after each

experiment.

In sympathectomy using radiofrequency thermoco-
agulation, a guiding needle (SMK, Radionics, USA)
was inserted under the fascia, the radiofrequency elec-
trode was inserted into the outer guiding needle, and
the tip of the electrode was placed at the sympathetic
trunk just beneath the cervicothoracic sympathetic
ganglion. A radiofrequency generator (RFG-3C™
Plus Generator, Radionics, USA) was used for thermo-
coagulation.

After stabilization of hemodynamic parameters for
20 min, the following baseline measurements were tak-
en : MAP, HR, and left and right BABF. The dogs
were then randomly divided into two groups : (1) left
cervicothoracic sympathetic block using 1.0 ml of 2.0 %
mepivacaine (n=8), and (2) left surgical sympathec-
tomy using radiofrequency thermocoagulation (90T,
120 sec) (n =8).

Hemodynamic parameters were measured 5min af-
ter the block or surgical sympathectomy, and thereaf-
ter every 10min for 120 min after the block or surgical
sympathectomy. All values of BABF were described
as percentages of change from the baseline value (100
%). Blood gas analysis was performed before cervico-
thoracic sympathetic block or surgical sympathectomy
(baseline) and at the end of the experiment.

Data are presented as mean * SD. Statistical analyses
within a group were performed by repeated —measures
analysis of variance with Bonferroni’s correction as
post hoc testing. Comparisons between groups were
made by application of the Mann-Whitney U-test.
The threshold for statistical significance was P < 0.05.

RESULTS

In cervicothoracic sympathetic block, the sufficient
spread of methylene blue was ascertained in each ex-
periment.

MAP and HR did not change significantly through-
out the study in both groups (Fig.1). Figure 2 com-
pares changes on left BABF after cervicothoracic sym-
pathetic block using 1.0ml of 2.0 % mepivacaine with
left surgical sympathectomy using radiofrequency
thermocoagulation. In cervicothoracic sympathetic
block, left BABF increased significantly by 86 % (base-
line 100 % ; 10 min after the block) from 5 min through
80 min after the block. In surgical sympathectomy, left
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Figl. Changes in mean arterial pressure (MAP) and heart rate (HR) before and after
cervicothoracic sympathetic block with 1.0ml of 2.0 % mepivacaine or surgical
sympathectomy with radiofrequency thermocoagulation. Values are shown as
mean = SD.
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Fig 2. Changes in left brachial artery blood flow before and after cervicothoracic

sympathetic block with 1.0ml of 2.0 % mepivacaine or surgical sympathectomy
**p<0.05 vs
baseline. §p < 0.01 vs sympathetic block. Values are shown as mean = SD.

with radiofrequency thermocoagulation. *p<0.01 vs baseline,

BABF increased significantly by 165 % (baseline 100
% ; 60 min after the sympathectomy) from 5 min
through 120 min after the sympathectomy compared
with the baseline. Left BABF in surgical sympathecto-
my was significantly higher than that in cervicothorac-
ic sympathetic block throughout the study. As shown
in Fig. 3, right BABF in both groups decreased signifi-
cantly after left cervicothoracic sympathetic block or
surgical sympathectomy compared with the baseline

value throughout the study. In surgical sympathecto-
my, right BABF decreased significantly from 100 min
to 120 min compared with cervicothoracic sympathetic
block using 2.0 % mepivacaine.

Paco, were maintained at 35 to 40 mmHg, and Pao,
was maintained at 82 to 95 mmHg before the block or
sympathectomy and at the end of experiment in both
groups.
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Fig 3. Changes in right brachial artery blood flow before and after cervicothoracic

sympathetic block with 1.0 ml of 2.0 % mepivacaine or surgical sympathectomy

with radiofrequency thermocoagulation. *p<0.01 vs baseline, §p<0,01 Vs

sympathetic block, 88 p < 0.05 vs sympathetic block. Values are shown as mean

+=SD.

DISCUSSION

The concentration of local anesthetics affects the du-
ration and intensity of nerve blocks”. The anesthetic
effect due to a different concentration of local anesthet-
ics has been reported in clinical p1racticez~5> . A higher
concentration of local anesthetics induces a faster on-
set and longer duration of action. The concentration of
local anesthetics in clinical practice is also determined
by the type of nerve fibers to be blocked. A lower con-
centration of local anesthetics is clinically used for
sympathetic block because the postganglionic nerve fi-
bers of the sympathetic nervous system are smaller
and unmyelinated. Sensory or motor nerve block re-
quires a higher concentration of local anesthetics be-
cause these nerve fibers are larger and myelinated.
Moreover, the higher concentration of local anesthetics
may induce greater inhibition of sympathetic nerve ac-
tivity in a concentration-dependent manner Y We
consider that 2.0 % mepivacaine, which is the highest
concentration of mepivacaine in clinical practice, may
induce the complete inhibition of sympathetic nerve
activity. Therefore, we examined the duration and
magnitude of the increase in vasodilation induced by
cervicothoracic sympathetic block using 1.0ml of 2.0 %
mepivacaine, and compared these results with those of

the complete inhibition of sympathetic nerve activity
induced by surgical sympathectomy. In the present
study, cervicothoracic sympathetic block using 1.0 ml
of 2.0 % mepivacaine induced a significant increase in
the blocked side of BABF for 80 min and less duration
and magnitude of vasodilative effect compared with
surgical sympathectomy in dogs. These results sug-
gest that 2.0 % mepivacaine does not induce the com-
plete inhibition of sympathetic nerve activity.

The dose of local anesthetics also exerts an influence
on the duration and intensity of nerve blocks. A larger
volume of local anesthetics may increase the duration
of action and intensity induced by sympathetic block.
We have previously demonstrated that 1.0 ml of local
anesthetics inhibited sympathetic nerve activity when
applied directly to the ganglion in dog” . However,
1.0ml of mepivacaine might be insufficient for the ca-
nine cervicothoracic sympathetic block. In this study, a
25-gauge needle was inserted under the thin fascia
next to the cervicothoracic sympathetic ganglion. If
more than 1.0ml of mepivacaine was injected through
the needle, the local anesthetic often leaked out and
the fascia was torn. Therefore, the volume of local an-
esthetics for canine cervicothoracic sympathetic block
was limited to 1.0ml when used in this experimental

model.
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Malmgvist et allV suggested that sympathetic block
was complete when skin blood flow reached 50 % or
more of the baseline value 30 min after the block. In
the present study, cervicothoracic sympathetic block
with 1.0ml of 2.0 % mepivacaine induced 80 % of in-
crease of BABF 30 min after the block, and surgical
sympathectomy using radiofrequency thermocoagula-
tion increased by approximately 165 % from 30 min af-
ter the sympathectomy to the end of the study. We
believe that peripheral arterial blood flow may increase
approximately 2.5-fold magnitude of the baseline val-
ue when sympathetic block is performed almost com-
pletely.

Cervicothoracic sympathetic block with a local anes-
thetic is used to treat and diagnose pain syndromes
and peripheral vascular diseases. Surgical cervicotho-
racic sympathectomy is used for the treatment of
these diseases'?, and the most common indication is
palmar hyperhidrosism'“). Gofeld and Faclier report-
ed that the radiofrequency electrode must be located
as close to the sympathetic ganglion as possible in or-
der to maximize the probability of success. In this
study, the tip of the electrode was placed adjacent to
the cervicothoracic sympathetic ganglion. The ganglion
and sympathetic trunk were then thermocoagulated at
90C for 120 sec. In clinical practice radiofrequency
thermocoagulation is performed with 90C for 120 sec.
We used same temperature and duration in this study.
The thermocoagulation procedure was considered suc-
cessful because the blocked side of BABF increased
significantly compared with the baseline value during
the study in all dogs.

There were no significant differences in MAP and
HR after cervicothoracic sympathetic block or surgical
sympathectomy. Because left cervicothoracic sympa-
thetic block exerts less influence on hemodynamics

k5 left cervi-

compared with the right side of bloc
cothoracic sympathetic block or sympathectomy was
performed in this study. In the present study, contral-
ateral BABF decreased after cervicothoracic sympa-
thetic block or surgical sympathectomy, probably be-
cause of compensatory vasoconstriction.

In conclusion, sympathetic block with 2.0 % mepiva-
caine induces less increase in both duration and magni-
tude of peripheral arterial blood flow compared with

surgical sympathectomy with radiofrequency thermo-

coagulation in dogs.
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