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Background: Levobupivacaine has less toxic potential on both the cardiovascular and
central nervous system and has been widely used for postoperative epidural analgesia in
surgical patients. However, there are few reports on the efficacy of epidural levobupivacaine
in outpatients with lumbosacral radiculopathy. This study was carried out to evaluate the
comparative efficacy of levobupivacaine and ropivacaine for epidural block in outpatients with
degenerative spinal disease and sciatica.

Objective: We studied 32 patients (19 men and 13 women) with degenerative spinal
disease and sciatica.

Study Design: The study was performed in a prospective, randomized, double blind, and
crossover fashion.

Setting: University medical facility.

Methods: The epidural block was produced with a caudal approach (0.125% levobupivacaine
or 0.2% ropivacaine, 15 mL). The upper level of analgesia, lumbosacral pain, motor blockade,
and hemodynamic changes were evaluated by pin prick, visual analogue scale (VAS), Bromage
scale, and arterial blood pressure and heart rate at 15, 30, 60, and 90 minutes after epidural
block, respectively. The recovery time to mobilization, ambulation, and spontaneous micturition
were measured.

Results: There were no significant differences (P < 0.05) in the upper level of analgesia,
VAS, and Bromage scale between 0.125% levobupivacaine and 0.2% ropivacaine throughout
the time course. There were no significant differences in the recovery times to mobilization,
ambulation, and spontaneous micturition between 0.125% levobupivacaine and 0.2%
ropivacaine. There were no significant differences in arterial blood pressure and heart rate
between the 2 trials throughout the time course.

Conclusion: The results showed that 0.125% levobupivacaine and 0.2% ropivacaine for
epidural block by a caudal approach provide similar lumbosacral pain relief, hemodynamic
effects, and the degree and the recovery of motor blockade in outpatients with degenerative
spinal disease and sciatica.
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Epidural injection of local anesthetic agents has
been used to treat lumbosacral pain due to degenera-
tive spinal disease and sciatica. Racemic bupivacaine for
lumbar epidural block has traditionally been the most
widely used in outpatients, but its use has sometimes
resulted in fatal cardiotoxicity or neurotoxicity after
accidental intravascular injection (1). Levobupivacaine
and ropivacaine are associated with less risk for cardiac
and central nervous system toxicity and are also less
likely to result in unwanted motor blockade in surgi-
cal patients. Although epidural levobupivacaine and
ropivacaine have been investigated in surgical patients
(2,3), there are few reports on the efficacy of epidural
block in outpatients with lumbosacral radiculopathy.
This study was designed to evaluate the comparative
efficacy of epidural block with 0.125% levobupivacaine
and 0.2% ropivacaine in terms of the sensory and mo-
tor blockade and hemodynamic effects in outpatients
with degenerative spinal disease and sciatica.

METHODS

With approval of the Institutional Ethics Commit-
tee and written informed consent from each patient,
we studied 32 patients (19 men and 13 women, 26 — 80
years old) who had been diagnosed by an orthopedist
as having degenerative spinal disease. Plain lumbar x-
rays showed the structural degenerative change, i.e.,
spur formation, spinal instability, and/or disc narrow-
ing. Magnetic resonance imaging (MRI) showed lumbar
herniated interval disc and spinal canal and/or neurofo-
raminal stenosis. The major symptoms of patients were
moderate pain in the low back, buttock, and/or leg
regions (Table 1). Patients who had a severe spinal canal
stenosis with pseudo-claudication or who had received
spinal surgery were excluded from the study. The use
of non-steroidal anti-inflammatory drugs (NSAIDs) and
steroids had been discontinued one week before the
study.

The study was performed in a prospective, random-
ized, double-blind, and crossover design as follows.
Each solution for epidural block, 15 mL in volume, was
prepared by one investigator. A second investigator,
who did not know the type of test solution, performed
the epidural injection. The variables were measured by
a third investigator blinded to the type of test solution.
Each patient received all of the test solutions in a ran-
domized order at intervals of one week or more.

Epidural block was performed by a caudal ap-
proach in the prone position. After local infiltration
with 0.5% mepivacaine into the skin and subcutaneous

tissues, the caudal epidural space was identified by the
loss of resistance to saline using a 20-gauge Tuohy epi-
dural needle. The tip of the needle was positioned into
sacral canal at the depth of 5.0 — 6.0cm through the
sacrococcygeal ligament from the sacral hiatus. After
a single injection of 15 mL of 0.125% levobupivacaine
or 0.2% ropivacaine was administrated slowly, the pa-
tients were immediately placed in the horizontal supine
position.

Analgesia was examined bilaterally by the pinprick
method with a blunt 27-gauge needle, applied on the
mid-clavicular line in both cranial and caudal directions
at 15, 30, 60, and 90 minutes after the end of epidural
injection. Motor blockade of the lower limb was evalu-
ated by a modified Bromage scale (grade 0 - 3) immedi-
ately after the assessment of the analgesia level. When
the modified Bromage scale had returned to grade 0,
the patient was carefully mobilized to stand up on his
or her toes and heals and lastly to slowly walk. Time
to micturition was checked and catheterization was
performed if necessary. The recovery times from an epi-
dural injection to mobilization, ambulation, and spon-
taneous micturition were recorded. Pain score was as-
sessed by a visual analogue scale (VAS) before and after
epidural blockade. A 100 mm horizontal VAS with end
descriptors of “no pain” and “pain as bad as it could
be"” was used. Arterial blood pressure (ABP) and heart
rate (HR) were recorded throughout the time course.

The Mann-Whitney rank sum test was used for
evaluation of the difference between the 2 trials. Wil-
coxon'’s singed rank test was applied on paired data. A
value of P < 0.05 was considered significant.

REesuLTs

There was no incidence of acute intoxication of
local anesthetic due to intravascular injection or sub-
arachnoid injection. Three patients were excluded be-
cause of lumbosacral pain relief after the first epidural
trial or 2 unsuccessful epidural blocks. A total of 29
patients who completed the protocol were included in
this study.

There was no significant difference in the upper
level of analgesia between the 2 trials: for 0.125% le-
vobupivacaine trial the median value was L2 (range Th8
— L5) and for 0.2% ropivacaine trial the median value
was L1 (range Th5 - L5). Epidural blockade significantly
reduced VAS in each trial (P < 0.05), and there was no
significant difference in pre- and post-VAS between the
2 trials (Fig. 1).

526

www.painphysicianjournal.com



Epidural Levobupivacaine and Ropivacaine

Table 1. Clinical details of patients investigated in this study.

Age Sex Diagnosis Confirmation Symptoms
42 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
36 F Lumbar disc hernia Plain X-rays, MRI Low back pain, buttock pain, leg pain
39 F Lumbar disc hernia Plain X-rays, MRI Low back pain, buttock pain
52 M Lumbar disc hernia Plain X-rays, MRI Low back pain
64 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
69 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
65 F Spondylolisthesis ( radiculopathy ) Plain X-rays, MRI Leg pain
68 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
70 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Leg pain
63 M Lumbar disc hernia Plain X-rays, MRI Low back pain, buttock pain, leg pain
26 M Lumbar disc hernia Plain X-rays, MRI Low back pain, leg pain
70 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Leg pain
70 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
72 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
71% M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
71* M Spondylolisthesis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
67 F Lumbar disc hernia Plain X-rays, MRI Low back pain, buttock pain, leg pain
56 M Lumbar disc hernia Plain X-rays, MRI Leg pain
49 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain
45 M Lumbar disc hernia Plain X-rays, MRI Low back pain
63 M Lumbar disc hernia, Spinal stenosis Plain X-rays, MRI Low back pain, buttock pain, leg pain
44 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
64 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
79 F Lumbar disc disease ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
75 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, leg pain
80 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Buttock pain, leg pain
83 F Spinal stenosis ( radiculopathy ) Plain X-rays, MR I Low back pain, buttock pain, leg pain
78 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
80 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Leg pain
79 F Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Low back pain, buttock pain, leg pain
84 M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Buttock pain, leg pain
59* M Spinal stenosis ( radiculopathy ) Plain X-rays, MRI Buttock pain, leg pain

*Three patients were excluded from the analysis because of pain relief and unsuccessful epidural blocks.

In regards motor blockade, there was no significant
difference in the grades of Bromage scale between the
2 trials in any point (Table 2). No patient in either trial
developed grade 3 motor block (Table 2).

There were no significant differences in the recov-
ery time to mobilization, ambulation, and spontaneous
micturition (Table 3). None of the patients had the pro-
longation of the recovery time to mobilization, ambula-
tion, and spontaneous micturition and no patients were

catheterized during the study for bladder distention in
the 2 trials.

There was no significant difference in the ABP (Fig.
2) and HR between the 2 trials throughout the time
course.

Discussion

The results of this study showed that 0.125% le-
vobupivacaine and 0.2% ropivacaine for epidural block
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Fig. 1. VAS before and after epidural block with 0.125%
levobupivicaine (L) and 0.2% ropivacaine (R) (median *
upper and lower quartiles) VAS = Visual Analogue Scale.
After epidural block with 2 trials, VAS showed a significant
decrease. There were no significant differences in VAS between

Table 2. Bromage scale during epidural blockade with 0.125 %
levobupivacaine and 0.2% ropivacaine (mean £ S.D.).

0.2% 0.125%
. . . . P-value
ropivacaine | levobupivacaine
Bromage scale 15min 0.03 +0.18 0.00 + 0.00 0.82
Bromage scale 30min 0.14+£0.35 0.10 £ 0.40 0.69
Bromage scale 60min 0.24 +0.44 0.14 £0.44 0.42
Bromage scale 90min 0.14 +0.35 0.07 +0.37 0.53

Bromage scale: Grade 0 = no weakness; Grade 1 = inability to raise ex-

tended leg; Grade 2 = inability to flex knee; Grade 3 = inability to move any

joint in legs.

Table 3. The recovery times from epidural injection to mobilization,
ambulation, and spontaneous micturition (mean = SD).

0.2% 0.125%
. . . . P-value
ropivacaine | levobupivacaine
Mobilization (min) 107 £ 28 102 + 48 0.18
Ambulation (min) 107 + 28 103 + 48 0.25
Spontancous 132£79 108 + 53 0.15
micturition (min)

by a caudal approach provided similar lumbosacral
pain relief, the degree and the recovery of motor
blockade, and hemodynamic effects in outpatients
with degenerative spinal disease and sciatica.

Levobupivacaine, the pure S(-) enantiomer of
racemic bupivacaine and ropivacaine, the pure S(-)
enantiomer solution are associated with less risk
for cardiac and central nervous system toxicity and
are also less likely to result in unwanted postop-
erative motor blockade than racemic bupivacaine
(4-7). The potency ratio between bupivacaine,
levobupivacaine, and ropivacaine is controversial.
Experiments by Kanai et al (8) using anesthetized
rats receiving the epidural levobupivacaine and
ropivacaine showed that low concentration (0.25%
and 0.5%) levobupivacaine provided more sensory
block with the similar motor blockade than ropiva-
caine. Recent studies seem to indicate that levobu-
pivacaine is slightly more potent than ropivacaine
(9); however, other investigations have been shown
equipotency (10,11). De Cosmo et al (2) concluded
that equivalent volumes of ropivacaine (0.2% w/v)
and levobupivacaine (0.125% w/v) provided similar
static and dynamic analgesia with similar incidence
of minor side-effects after thoracotomy.

The mechanisms of the low back and leg pain
in lumbosacral degenerative disease are hypoth-
esized to be ischemic change of nerve roots and
activation of neurochemical inflammatory me-
diators (12). Epidural blocks with local anesthetics
could increase the blood flow of the nerve root due
by blocking sympathetic nerve fibers, resulting in
washing out the inflammatory substances (13). In
this study, lumbosacral radicular pain was due to
the fifth lumbar nerve or the first sacral nerve in
the lesion of the nerve root, and thus a caudal ap-
proach for lumbar epidural blockade was used for
obtaining the therapeutic effect and for avoiding
accidental subdural or subarachnoid blockade.

A faster recovery from motor blockade is
required as well as persisting sensory blockade in
the therapeutic epidural block for outpatients. In
this study, 0.125% levobupivacaine provided lum-
bosacral pain relief, sympathetic nerve block, and
motor blockade similar to 0.2% ropivacaine. The
upper level of sensory blockade was also similar
in all patients. It seems that the epidural solution
could spread to the cranial space without severe
spinal canal stenosis and reach the injured nerve
roots and surroundings.
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Recent studies show that levobupiva-
caine has similar potency to bupivacaine.
Sensory block tended to be longer with
levobupivacaine than bupivacaine, amount-
ing to a difference of 23 to 45 minutes with
epidural administration (4). With epidural
administration, levobupivacaine produced less
prolonged motor block than sensory block. In
this study, none of the patients showed the
prolongation of motor blockade. Therapeutic
epidural block with 0.125% levobupivacaine
would be safe without hemodynamic changes
in outpatients.

ConcLusIoN

We concluded that 0.125% levobupiva-
caine and 0.2% ropivacaine for epidural block
by caudal approach provided similar lumbosa-
cral pain relief, degree and recovery of motor
blockade, and hemodynamic effects in outpa-
tients with degenerative spinal disease.
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Fig. 2. Haemodynamic changes after epidural block with 0.125%

levobupivicaine (L) and 0.2% ropivacaine (R) (median * upper
and lower quartiles). Arterial blood pressure showed no significant
difference in the 2 rials throughout the time course. SBP = arterial

systolic blood pressure.
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