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Abstract

Purpose While bupivacaine is the most frequently used

local anesthetic for spinal anesthesia, use of levobupiva-

caine in clinical practice has advanced recently. The aim of

our study was to compare the clinical and anesthetic effects

of isobaric bupivacaine and isobaric levobupivacaine when

administered intrathecally in patients undergoing lumbar

disc surgery.

Methods ASA I–III, 60 patients were enrolled in this

study. Only patients with unilateral single-level (L4–5)

lumbar disc hernia were selected and operated in each

group and all were operated by the same surgeon. Patients

were randomized into two groups, as group B (n = 30):

15 mg 0.5 % isobaric bupivacaine, or group L (n = 30):

15 mg 0.5 % isobaric levobupivacaine received intrathe-

cally. The level of sensory block dermatome, degree of

motor block, intraoperative sensory and motor block

characteristics, and postoperative recovery times of spinal

anesthesia were evaluated. The satisfaction scores of the

surgeon and patients, intraoperative hemodynamic

changes, intraoperative and postoperative complications

were recorded.

Results The maximum level of sensory blockade was sig-

nificantly higher in the levobupivacaine group (group L

7 ± 1.63, group B 8.6 ± 1.76 thoracic dermatome,

p \ 0.05). There was no significant difference in the onset

time of sensory (group L 6 ± 3 min, group B 9 ± 4 min)

and motor (in group L 7 ± 3 min, in group B 10 ± 4 min)

blockade (p [ 0.05). There was no significant difference

between the groups regarding duration of operation (group L

49 ± 7.3 min, group B 52 ± 8.1, p [ 0.05). Recovery times

of sensory (175 ± 57 min) and motor (216 ± 59 min)

blockade were significantly shorter in the levobupivacaine

group (p \ 0.05). Mobilization was also earlier in the levo-

bupivacaine group (339 ± 90 min, p \ 0.05). Patients’

satisfaction and intraoperative, postoperative complications

were similar between the two groups.

Conclusions Our results showed that block recovery time

was shorter in the levobupivacaine group, this may be a

disadvantage for longer operative procedures. But with

proper patient selection this can be eliminated. Recovery

time was shorter in levobupivacaine group. Therefore,

postoperative neurological examination can be done ear-

lier. In addition, early mobilization can be an advantage for

postoperative recovery.

Keywords Spinal anesthesia � Bupivacaine �
Levobupivacaine

Introduction

Procedures on the lumbar spine vary in complexity from

simple discectomy to complex procedures. Many anesthe-

siologists prefer general anesthesia in the prone position
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because spinal anesthesia has a limited duration and vari-

ation in operative times which may result the anesthesiol-

ogist having to start a general anesthesia in the prone

position with manipulation of the airway. Spinal anesthesia

has been reported with good success for elective lumbar

spine procedures [1]. Studies suggest that spinal anesthesia

reduces blood loss, decreased early postoperative pain,

lower incidence nausea and vomiting [2]. The patients can

change their positions while under spinal anesthesia; and

can move their extremities and chest to avoid nerve injury,

brachial plexus palsy, or pressure necrosis to either the face

or the chest wall [3, 4]. Spinal techniques may also reduce

the incidence of pulmonary complications compared with

general anesthesia [5]. Some surgeons and/or patients

prefer general anesthesia for their comfort, but recently,

both anesthesiologists and surgeons have preferred spinal

anesthesia in compatible and selected patients who have no

need for general anesthesia (e.g. in unilateral/single-level

discectomy with a short surgical time).

Hyperbaric local anesthetic solutions are generally used

in spinal anesthesia, but in the prone position, it may cause

the spread of the local anesthetic solution in a cephalic

direction and produce motor blockade in the anterior roots of

the thoracic region, leading to ventilatory depression [6]. In

the prone position, local anesthetic concentration in the

anterior spinal segments increases over time and motor

blockade also increases. Conversely, local anesthetic con-

centration in posterior segments decreases and sensory

blockade may become insufficient over time. Patient may

feel pain despite being unable to move their limbs. Thus,

hyperbaric local anesthetic is usually not used for spinal

anesthesia in the prone position [7]. For these reasons, we

used isobaric bupivacaine and levobupivacaine in our study.

Levobupivacaine is a long-acting amide local anesthetic

that is effective when administered as an epidural, spinal,

peripheral nerve, or ocular block, or by topical application

or local infiltration. In comparative trials, its clinical effects

were not generally significantly different from those of

bupivacaine, although there was some variability in effi-

cacy findings in different clinical populations. Levobupi-

vacaine provides effective anesthesia and analgesia for a

wide range of clinical populations and is a useful alterna-

tive to bupivacaine [8].

The aim of our study was to compare the clinical and

anesthetic effects of isobaric bupivacaine and isobaric

levobupivacaine when intrathecally administered to

patients undergoing lumbar disc surgery.

Methods

Following approval of the local Ethics Committee, 60

patients aged 20–80 years, with ASA I–III physical status,

who were scheduled for elective lumbar disc surgery with

spinal anesthesia, were enrolled into the study. In our

study, only patients with unilateral single-level (L4–5)

lumbar disc hernia were selected and operated in each

group, and the same surgeon performed all the operations.

The patients with medical contraindication to spinal anes-

thesia (allergy, bleeding disorders, localized infection or

neurological disease) were excluded from the study.

Patients were randomly allocated into one of the two

groups for spinal anesthesia according to numbers inserted

into sealed envelopes. Following the application of routine

monitoring and the infusion of sodium chloride 0.9 %

solution, baseline hemodynamic values were recorded and

then spinal anesthesia was performed with the patient in the

left lateral decubitus position, with a 25 gauge Quincke

needle at the L3–4 interspace using a midline approach.

The anesthesiologist, surgeon and recovery room nurse

were unaware of which drug had been used because solu-

tions were prepared by another anesthesiologist. Same

anesthesiologist and same surgeon participated in this

study. In group L (n = 30), 3 ml of 0.5 % levobupiva-

caine, and in group B (n = 30) 3 ml of 0.5 % bupivacaine

were administered intrathecally. After injection, patients

turned to the supine position immediately. Sensory and

motor blockade were assessed at 1, 3, 6, 9, 12 and 15 min

(min) after time 0, and then sensory blockade was assessed

every 5 min using a pin-prick test (0: no sensory block, 1:

analgesia, 2: anesthesia) and motor blockade was assessed

using the Bromage scale (0: no motor block, 1: ability to

move knees only, inability to raise extended legs, 2: ability

to move feet only, inability to flex knees, 3: full motor

block) [9]. With respect to the surgical position, the

patients were placed into the prone (knee–elbow) position,

when pin-prick test was 2.

The onset time of sensory blockade, the highest level of

sensory block (dermatomes), and the time to two-segment

regression of sensory blockade were recorded. The inci-

dence of motor blockade at the beginning and at the end of

surgery was recorded. Preoperative 0.03 mg/kg intrave-

nous (iv) midazolam was given all patients for sedation.

Heart rate (HR), non-invasive systolic, diastolic and mean

arterial blood pressures (SAP, DAP, MAP) and oxygen

saturation (SpO2) were recorded at 1,3, 6, 9, 12 and 15 min

after time 0 and then every 5 min thereafter. A 20 %

decrease from baseline SAP or SAP \90 mmHg was

treated using incremental boluses of iv ephedrine 10 mg.

Bradycardia (HR \45) was treated using iv atropine

0.5 mg. A decrease in SpO2 to \90 % was defined as

hypoxemia and treated with supplemental oxygen via face

mask. Side effects such as hypotension, bradycardia, nau-

sea, and vomiting were also recorded. Pain was assessed

from the beginning of surgery using a 10-cm visual analog

scale (VAS).
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During the postoperative period, one of the anesthesi-

ologist who was unaware of the prepared local anesthetic

checked the patients regarding sensory and motor blockade

recovery times, and patients were asked whether they were

satisfied or not with the technic use (0–3: 3, perfect; 2,

some feelings but no discomfort; 1, some discomfort but

analgesic unnecessary; 0, major discomfort). In addition,

the surgeon was asked to comment on the operating con-

ditions (0–3: 0: very bad, 1: bad, 2: good, 3: very good).

The patients were checked at 10-min intervals in the

recovery room until recovery of S2 sensation. The patients

were asked to report backache, headache or any transient

neurological symptoms following the surgery. Diclofenac

sodium 75 mg intramuscular was administered when the

patients complained of pain in the postoperative period,

and it was sufficient in all patients.

All of the data were analyzed using Statistic Package for

Social Sciences ver. 14.0 program. Statistical analyses

were performed using Kruskal–Wallis and Mann–Whitney

U test between groups and Wilcoxon Signed Ranks test for

each group. Data are presented as mean (SD), median

(25–75th percentile), and number (incidence) as appropri-

ate. Statistical significance was set at the p \ 0.05 level.

Results

Demographic data and vital signs

Sixty patients were recruited (levobupivacaine group

n = 30, bupivacaine group n = 30). There were no sig-

nificant differences between the levobupivacaine and

bupivacaine groups with respect to demographic data, ASA

classification (Table 1), hemodynamic parameters (MAP,

SpO2, HR), or type of operation.

Side effects of anesthesia were few and minor. The

incidence of hypotension was 3.3 % (2/60), and was noted

in one patient from each of the two groups. Anesthesia was

adequate in all patients, and none of patient needs general

anesthesia or airway management. Two patients in the

bupivacaine group experienced pain during the

intraoperative period. A female patient had a positional

complaint of breast pain. None of the patients in either

group received any additional sedatives or analgesics other

than the standard regimen noted in the methods. Two

patients in the bupivacaine group had nausea, and 1 patient

had vomiting in postoperative period. None of patients had

post-spinal headache or lumbar pain (Table 2).

Spinal anesthesia characteristics

The maximum level of sensory blockade (dermatomes)

was significantly higher in the levobupivacaine group than

in the bupivacaine group (group L 7 ± 1.63, group B

8.6 ± 1.76 thoracic dermatome, p \ 0.05) (Fig. 1). There

was no significant difference in the onset time of sensory

(group L 6 ± 3 min, group B 9 ± 4 min) and motor

(group L 7 ± 3 min, group B 10 ± 4 min) blockade

(p [ 0.05). There was no significant difference between

operative durations (group L 49 ± 7.3 min, group B

52 ± 8.1, p [ 0.05). Recovery times of sensory

(175 ± 57 min) and motor (216 ± 59 min) blockade were

significantly shorter in levobupivacaine group, (p \ 0.05).

The time to two-segment regression of sensory blockade

was earlier in levobupivacaine group than in the bupiva-

caine group (p [ 0.05). Mobilization of patients in

Table 1 Demographic characteristics of the two groups

Bupivacaine (n = 30) Levobupivacaine (n = 30)

Age (year) 47 ± 12 44 ± 11

Sex (F/M) 16/14 19/11

Weight (kg) 74 ± 12 75 ± 15

Height (cm) 168 ± 8 167 ± 10

ASA I/II/III 20/9/1 22/7/1

Data are mean (SD) or number of patients (incidence)

ASA American Society of anesthesiologists

Table 2 Intraoperative and postoperative complications related with

anesthesia

Bupivacaine

(n = 30)

Levobupivacaine

(n = 30)

Hypotension 1 1

Bradycardia 0 0

Nausea or vomiting 3 1

Urinary retention 3 2

Neurological complications 0 0

Headache 0 0

Lumbar pain 0 0

Fig. 1 The maximum level of sensory blockade (dermatomes). Data

are mean (SD) (*p \ 0.05)
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levobupivacaine group were earlier than in bupivacaine

group (339 ± 90 min, p \ 0.05) (Table 3). In addition, the

surgeon felt more comfortable in levobupivacaine group.

Surgical satisfaction was assessed as 3 in 90 % of the cases

in the levobupivacaine group, while in the bupivacaine

group, this ratio was found to be 60 % (p \ 0.05). The

patients’ satisfaction scores were similar in the two groups

(p [ 0.05). Intraoperative and postoperative complications

were also similar between the two groups.

Discussion

In our study, we aimed to compare the intrathecal admin-

istration of 15 mg isobaric levobupivacaine or 15 mg iso-

baric bupivacaine in two groups regarding intraoperative

sensory and motor blockade characteristics and postoper-

ative recovery times from spinal anesthesia.

As all the patients in this study were placed in the prone

position, we used isobaric local anesthetic solutions to

minimize the degree of cephalic spread of the local anes-

thetic within the cerebrospinal fluid and none of our

patients experienced ventilatory depression.

The majority of elective lumbar spine surgical pro-

cedures are performed with general anesthesia, a fact that

is undoubtedly related to custom and a desire to secure

the airway for procedures planned in the prone position

[10]. During spinal anesthesia for longer operative pro-

cedures or highly variable operative times where insti-

tution of deep sedation and/or general anesthesia may be

limited because of limited access to the airway. Longer

blocks would provide less risk of conversion to a general

anesthesia in the prone position if surgical times vary

widely. But shorter blocks provide early recovery and

nerologic examination. In our study, patients with L4–5

lumbar disc hernia were selected. Adequate levels of

sensory analgesia were optioned in all patients before the

surgery. The operation times were adequate (approxi-

mately 1 h) for the surgical procedure. With proper

patient selection, and careful surgeon requiring conver-

sion to general anesthesia was none. We think that

levobupivacaine may be preferred when the surgical

times around 1 h but bupivacaine may be more appro-

priate if surgical times tend to be greater than 1 h.

In this study, after injection of local anesthetics, hypo-

tension was recorded in two patients, one in each group.

There were no significant differences between the two

groups in hypotension degree and frequency. Two patients

in the bupivacaine group had nausea, and one patient had

vomiting in the postoperative period. None of the patients

had post-spinal headaches or lumbar pains.

In spinal anesthesia various needle types and local

anesthetic have been used, differences in the outcome of

the spinal anesthesia were determined more by the drugs

than the equipment [10]. In our study, we used the same

needles but two different drugs in all patients.

An advantage of spinal anesthesia is the patients’ ability

to reposition their extremities and chest to avoid nerve

injury, brachial plexus palsy, and pressure necrosis to

either the face or chest wall [11]. No neurological com-

plications were observed in our study.

According to our results, there were no significant

differences between the onset time of sensory and motor

blockade, but recovery time of the sensory and motor

blockade was shorter in the levobupivacaine group, and

further, the maximum level of sensory block was higher

in this group. In contrast, Fattorini et al. [12] and Sat-

hitkarnmanee et al. [13] demonstrated that the intrathecal

administration of 3 ml 0.5 % levobupivacaine or racemic

bupivacaine in two different groups of patients provided

no significant differences with regard to either anesthetic

or hemodynamic characteristics. They found no signifi-

cant differences between bupivacaine and levobupiva-

caine in the characteristics of subarachnoid blockade. In

Fattorini et al.’s [12] study of lower limb major surgery,

they applied spinal block in the sitting position, and

patients were placed in the supine position, and then the

patients were placed in lateral positions for limb surgery.

Sathitkarnmanee et al. [13] performed different surgical

procedures and changed the patients’ position according

the surgical area. In our study, spinal anesthesia was

performed with the patient in the left lateral decubitus

position, and after injection, patients turned to the supine

position immediately, and then all patients were put into

the prone position. In Cuvas’s [6] study, which was also

performed in the prone position, the characteristics of

sensory and motor blocked were similar in the bupiva-

caine and levobupivacaine groups. But they used low-

Table 3 Comparison of the spinal blockades

Bupivacaine

(n = 30)

Levobupivacaine

(n = 30)

Onset time of sensory

blockade (min)

9 ± 4 6 ± 3

Onset time of motor blockade

(min)

10 ± 4 7 ± 3

Time to two-segment

regression (min)

103 ± 35 88 ± 32*

Recovery time of sensory

blockade (min)

266 ± 112 175 ± 57*

Recovery time of motor

blockade (min)

293 ± 107 216 ± 59*

Time to mobilization (min) 454 ± 119 339 ± 90*

Data are mean (SD)

* Statistical significance was set at the p \ 0.05 level
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dose isobaric local anesthetic and spinal anesthesia was

performed with the patient in sitting position and oper-

ations performed in the standard prone position. In our

study, surgery performed with the patient in the knee–

elbow position. The position and type of surgery may

have caused the differences in the characteristics of

spinal anesthesia and block level noted between studies.

Gautier et al. [14] described a combined spinal–epidural

technique, isobaric bupivacaine 8 mg, levobupivacaine

8 mg or ropivacaine 12 mg, each combined with sufentanil

2.5 mg. Anesthesia was effective in the bupivacaine group.

Bupivacaine 8 mg was associated with a significantly

superior success rate to that observed in the levobupiva-

caine group (p \ 0.05). It also provided a longer duration

of analgesia and motor block (p \ 0.05 vs. levobupiva-

caine and ropivacaine). However, in our study, we used

only isobaric local anesthetics, and did not combine any

opioid with local anesthetic for subarachnoid blockade.

Glaser et al. [15] compared 17.5 mg of 0.5 % levo-

bupivacaine and racemic bupivacaine for hip replacement,

observing a substantial equality in the pharmacological and

cardiovascular characteristics of these isomers. In one

study, higher plasma concentrations of levobupivacaine,

the plasma concentration of free (unbound) levobupiva-

caine is lower than that of bupivacaine racemate because of

greater protein binding of the levorotatory enantiomer [16].

Levobupivacaine has less toxic effects on cardiovascular

and the central nervous system [17], so it is an alternative

choice.

Burke et al. [18] in a non-comparative study used

15 mg of 0.5 % levobupivacaine for elective lower limb

surgery in a small group of patients. The quality of

anesthesia was adequate in only 90 % of cases. Ver-

cauteren et al. [19] used 2 ml of 0.125 % levobupiva-

caine or racemic bupivacaine for spinal–epidural

analgesia in labor. They found similar clinical effects

except that levobupivacaine produced no motor block,

while motor block equivalent to grade I Bromage score

as compared to 34 % of patients in the bupivacaine

group. In our study, we found no significant differences

in the onset time of motor block, but mobilization time

was earlier in the levobupivacaine group.

Cox et al. [20] compared epidural 0.5 % levobupiva-

caine or bupivacaine for lower limb surgery. They found

a trend towards less motor block with an equivalent dose

of levobupivacaine. We found that both sensorial and

motor block recovery times were shorter in the levo-

bupivacaine group. Lee et al. [21] suggested that 0.5 %

levobupivacaine is an effective alternative to racemic

bupivacaine in spinal anesthesia for surgery that requires

a sensory block to at least T10. Regarding the rate of

onset and extent of the sensory block to pinprick, Luck

et al. [22] showed no significant difference among

ropivacaine, levobupivacaine and bupivacaine with

respect to the onset time to T10, maximum extent of

cephalic spread, and the time to maximum spread. In our

study, there were no statistically significant differences

between the onset times of sensory blockade but the time

to two-segment regression of sensory blockade was ear-

lier in the levobupivacaine group.

Kokki et al. [23] demonstrated that the clinical charac-

teristics of intrathecal levobupivacaine in young children

are fairly similar to those obtained with racemic bupiva-

caine at the same dose. Levobupivacaine has very similar

pharmacokinetic properties to those of racemic bupiva-

caine. Cardiovascular collapse can still occur with both

bupivacaine and levobupivacaine with accidental intra-

vascular injections, but the potential for toxicity is less with

levobupivacaine than with racemic bupivacaine [24].

Taspinar et al. [25] compared equipotent doses of rop-

ivacaine and levobupivacaine regarding walk-out criteria

and the characteristics of spinal anesthesia in inguinal

herniorrhaphy surgery. Similar to our results, they found

sensory block onset time was significantly shorter in the

levobupivacaine group. Time to home discharge was

shorter in the levobupivacaine group, but this difference

was not statistically significant in their study. All of our

patients went home 1 day after the surgery.

In our study, we compared satisfaction scores of the

surgeon and patients. Fattorini et al. [12], Casati et al. [26]

and Vanna et al. [27] found no significant differences

between satisfaction scores of surgeons, and Cuvas et al.

[6] found no statistical difference between bupivacaine and

levobupivacaine in terms of patient and surgeon satisfac-

tion scores. In our study, there were no significant differ-

ences between groups regarding patients’ scores. But the

surgeon’s satisfaction score was higher. The surgeon

emphased that recovery times of sensory and motor

blockade were shorter in the levobupivacaine group, and

the surgeon was able to conduct a postoperative neuro-

logical exam earlier in the levobupivacaine group.

In conclusion, our results showed that recovery of

sensory and motor blockade was shorter in the levo-

bupivacaine group than in the bupivacaine group.

Mobilization was earlier with levobupivacaine, which

suggests that this can be an advantage for postoperative

recovery; it is also an advantage for the surgeon to be

able to examine the patient sooner and an advantage for

the patient in terms of early discharge. We think that the

clinical efficiency of levobupivacaine is better and the

recovery from spinal anesthesia is quicker when com-

pared to bupivacaine. Based on these data, levobupiva-

caine seems to be a safe alternative for lumbar disc

surgery under spinal anesthesia.
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