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Background: Levobupivacaine is a new long-acting local anesthetic, which is the isolated S-enantiomer of racemic bupivacaine
with less cardiovascular and central nervous system toxicity than bupivacaine. Reports using levobupivacaine for epidural
or brachial plexus anesthesia suggested equivalent clinical efficacy to bupivacaine. However, inadequate information for
spinal anesthesia was found.

Objective: To study the onset of motor block and other anesthetic efficacy of intrathecally administered racemic bupivacaine
compared with levobupivacaine.

Material and Method: A prospective randomized double blind study at Srinagarind Hospital included seventy patients aged
18-65 years, ASA I-11, scheduled for elective lower abdominal and lower extremity surgery under spinal anesthesia was done.
Exclusion criteria were known hypersensitivity to amide local anesthetics, contraindication against spinal anesthesia, morbid
obesity, or patient unable to understand the study protocol. The patients were divided into two groups. They received either
0.5% isobaric racemic bupivacaine 3 mL or 0.5% isobaric levobupivacaine 3 mL for spinal anesthesia. The measurement
included vital signs, peak block height, motor and sensory blockade and side effects.

Results: There was no significant difference between the two groups in the quality of motor and sensory block (p-value > 0.05).
The median of peak block height of racemic bupivacaine and levobupivacaine group was T9 (T6-T12) and T9 (T4-T12)
respectively. A few adverse events were detected and treated carefully, with no clinically significant difference between groups.
Conclusion: The present study indicated that 15 mg of isobaric racemic bupivacaine and levobupivacaine for spinal
anesthesia had equivalent peak block height and showed equally effective efficacy regarding to both the onset time and
duration of motor and sensory blockade.
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Bupivacaine has been used for decades.
For lower abdominal and lower extremity surgery,
spinal anesthesia with racemic bupivacaine is a
preferable choice of anesthesiologists. The duration
of effect of 3-6 h can be assumed, but high relative
cardiac toxicity of bupivacaine has been known
since publications dating from the late 1970s, such as
hypotension, atrioventricular block, idioventricular
rhythms, ventricular tachycardia and fibrillation”-.
Levobupivacaine, an amide local anesthetic agent that
is the isolated S-enantiomer of racemic bupivacaine, is
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a new long-acting local anesthetic agent that has
recently been introduced for clinical use. It has less
cardiovascular and central nervous system toxicity
than bupivacaine®. Reports using levobupivacaine
for epidural anesthesia or brachial plexus anesthesia
suggested equivalent clinical efficacy to bupivacaine.

A few studies have investigated levo-
bupivacaine and racemic bupivacaine for spinal
anesthesia in hip replacement, urological surgery,
inguinal herniorrhaphy, or knee arthroscopy!-'?.
However, some information is missing, especially for
onset time of motor block, has been found. The
present study aimed to investigate the onset of motor
block of Intrathecal racemic bupivacaine compared
with levobupivacaine in a prospective randomized
double-blinded study.
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Material and Method

After approved by the Human Research
Ethics Committee, Khon Kaen University and informed
consent were obtained, 70 patients aged 18-65 years,
American Society of Anesthesiologists (ASA) physical
status I-II, scheduled for elective lower abdominal and
lower extremity surgery under spinal anesthesia were
enrolled. Exclusion criteria were known hypersensitivity
to amide local anesthetics, general contraindication
against spinal anesthesia, morbid obesity, or patients
unable to understand the study protocol because of
language problem or other reasons. The patients were
randomly allocated to two groups receiving either
0.5% isobaric racemic bupivacaine 3 mL or 0.5%
isobaric levobupivacaine 3 mL for spinal anesthesia,
according to a computer-generated randomization
list kept in sealed envelopes. After intravenous fluid
preload of balanced salt solution (10 mL/kg), both
drugs were administered intrathecally, under aseptic
conditions with the patients in the lateral decubitus
position, through a 25-gauge Quincke needle at L3-4.
Immediately after drug administration, the patients were
turned into a supine position. Vital signs, peak block
height, motor and sensory blockade were recorded,
using modified Bromage score (MBS, 0 = full flexion of
knee and feet, 1 = just able to move knees, 2 = able to
move feet only, 3 = unable to move feet and knees)
and pinprick test respectively, every 2 minutes for
up to 30 minutes after spinal anesthesia and every
15 minutes postoperatively until the sensory and
motor variables were back to normal.

The anesthetic solution was prepared
immediately before injection by an anesthesiologist
who was not involved in patient care and assessment
was performed by blinded nurse anesthetists.

The onset time of motor or sensory blockade
started from time of drug administration to time of
MBS equal to 1 or maximal spread of the sensory
block. The duration of motor or sensory blockade was
defined as the interval from drug administration to the
point in which MBS was back to zero, or 2-segment
sensory regression.

If inadequate or failed block occurred, the
protocol was switched to general anesthesia. Decrease
of blood pressure more than 20% from baseline or
mean arterial pressure < 60 mmHg was defined as
hypotension and would be treated with IV fluid or
ephedrine bolus 6-12 mg. Heart rate < 50 bpm was
defined as bradycardia and would be treated
with atropine 0.02 mg/kg. Decrease in SpO, to < 92%
was defined as hypoxemia and was treated with
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supplement oxygen via face mask. If nausea and
vomiting occurred, ondansetron 0.1 mg/kg would be
given intravenously.

Data were analyzed using SPSS version 11.0.
The Student’s t-test was used for continuous data,
and Chi-square test or Fishers’ exact test was used for
categorical data. Results were considered statistically
significantif p <0.05.

Results

Seventy patients were enrolled in the present
study. Demographic data is shown in Table 1. There
was no significant difference between the two groups
in onset time and duration of motor and sensory
block (p > 0.05) as shown in Table 2. The median
of peak block height of racemic bupivacaine and
levobupivacaine group was T9 (T6-T12) and T9 (T4-T12)
respectively. One patient in the levobupivacaine group
required general anesthesia because of inadequate
block. In the racemic bupivacaine group, one patient
received supplemental sedative drug (midazolam
2 mg IV) during surgery because of anxiety and one
patient required general anesthesia during operation
because the operation was too long. A few adverse
events, with no significant between groups, were
detected and treated carefully (Table 3).

Discussion

The present study demonstrates that
levobupivacaine, the pure S(-)-enantiomer of racemic
bupivacaine, is increasingly popular because of its
equipotency with lower cardiovascular and central
nervous system side effect. The onset of motor block
is one of the important qualities of local anesthetic
agent used for spinal anesthesia, as delayed onset
time will cause a delay in starting surgery, which
may be too much time consuming.

The pharmacokinetic properties of spinal
isobaric levobupivacaine in the present study are
comparable to racemic bupivacaine, which is similar to
other studies. Christian et al® reported that 0.5%
spinal levobupivacaine and 0.5% isobaric racemic
bupivacaine 3.5 mL for elective hip replacement
achieved similar clinical effects, including sensory and
motor block. This result was confirmed by Lee et al'?,
who suggested that 0.5% levobupivacaine could be
used as an alternative to 0.5% racemic bupivacaine in
spinal anesthesia for urological surgery when a sensory
block to at least T10 is required. Vanna et al' reported
a study comparing 0.5% isobaric levobupivacaine
and 0.5% hyperbaric bupivacaine for transurethral
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Table 1. Demographic data

Variables Racemic bupivacaine (n = 35) Levobupivacaine (n = 35)
Age (year) 36.8 (12.67) 43.25 (14.22)

Sex (male:female) 27: 8 (77.1%:22.9%) 21: 14 (60%:40%)
Weight (kg) 56.94 (10) 57.07 (12.99)

Height (cm) 162.02 (9.82) 160.14 (8.32)

ASA (I:1T) 27: 8 (77.1%:22.9%) 30: 5 (85.7%:14.3%)

Duration of surgery (min)
Type of surgery

66.57 (34.35)

68.71 (45.92)

General 7 (20%) 7 (20%)
Gynecologic 6 (17.1%) 14 (40%)
Orthopedic 14 (40%) 12 (34.3%)
Urologic 7 (20%) 2 (5.7%)
Plastic 1(2.9%) 0

Values are shown as mean (SD) and frequency (percentage)

Table 2. Anesthetic efficacy between racemic bupivacaine and levobupivacaine

Outcome (min)

Racemic bupivacaine Levobupivacaine p-value Mean difference 95%CI of mean difference

Motor onset time 4.45 (3.25) 4.70 (4.56) 0.80 0.23 —2.13-1.66
Sensory onset time 17.37 (7.99) 15.35(7.29) 0.28 1.94 —1.69-5.57
Duration of motor block 353.42 (82.41) 340.41 (80.61) 0.44 14.00 —23.08-51.08
Duration of sensory block 137.02 (40.01) 136.14 (45.32)  0.89 1.55 —25.01-21.89
Values are shown as mean (SD). No significant differences between groups

Table 3. Adverse events between racemic bupivacaine and levobupivacaine

Variable Racemic bupivacaine (n = 35) Levobupivacaine (n =35) p-value
Hypotension 1(2.9%) 5(14.3%) 0.19
Bradycardia 1(2.9%) 2 (5.7%) 1.00
Hypoxia 1(2.9%) 0 (0%) 1.00
Nausea/vomiting 2 (5.7%) 1 (2.9%) 1.00

Values are shown in frequency (percentage). No significant differences between groups

endoscopic surgery and found that onset time and
duration of sensory and motor block, peak block
height, and hemodynamic parameters are similar.
Incidence of hypotension in the levo-
bupivacaine group is slightly higher than the racemic
bupivacaine group (14.3% vs. 2.9%) but without
significance (p = 0.19). Lee et al® found that the
peak level of sensory block with 2.6 ml of spinal
levobupivacaine ranged between T3-T10, causing
side effects such as hypotension, bradycardia,
hypoxemia, or shivering. Other side effects such as
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bradycardia, hypoxemia and nausea/vomiting are mild,
few and comparable between the two group.

Conclusion

The results of the present study showed that
3 mL of 0.5% isobaric racemic bupivacaine and 0.5%
isobaric levobupivacaine for spinal anesthesia had
equivalent peak block height and showed equally
effective efficacy regarding both the onset time and
duration of motor and sensory blockade. Spinal
levobupivacaine is an alternative to bupivacaine in
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lower abdominal and lower extremity surgery, and no
serious side effects occurred.
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