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Abstract
Background: Regional anesthesia techniques are increasingly preferred for caesarean 

section. The aim of the present study was to compare the anesthetic effects of levobupivacaine + 
fentanyl and bupivacaine + fentanyl on the mother and newborn during elective caesarean section 
under spinal anesthesia.

Methods: In this prospective study, 50 gravidas, who were scheduled for cesarean section 
were enrolled after Ethics Committee approval had been obtained. The patients were randomized 
into one of the following two groups: bupivacaine + fentanyl group (group B; n = 25), 7.5 mg of 
0.5% bupivacaine + 15 µg fentanyl intrathecally; levobupivacaine + fentanyl group (group L; n = 
25), 7.5 mg of 0.5% levobupivacaine + 15 µg fentanyl intrathecally. The patients were immediately 
placed in supine position with 20-30° head up-tilt. The level of sensory and motor blocks were 
evaluated by pin-prick test and Bromage scale, respectively.

Results: The time to sensory block at the T4 dermatome was shorter in group B (group B, 
4.8 min; group L, 6.0 min; p <0.05). The time to maximum motor block was also shorter in group 
B (group B, 3.4 min; group L, 4.7 min; p <0.05). The duration of analgesia was longer in group L 
compared to group B (group B, 102 min; group L, 118 min; p <0.05).

Conclusions: Time to sensory and maximum motor block was shorter in the bupivacaine + 
fentanyl group. On the other hand, a longer duration of analgesia was achieved in the levobupivacaine 
+ fentanyl group. Although levobupivacaine is a novel drug, it is a good alternative for bupivacaine.
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Introduction
Regional anesthesia techniques are increasingly 

preferred for caesarean section. With small amounts 
and various combinations of drugs, systemic and 
pharmacologic effects are avoided, a deep surgical 
anesthesia is obtained, and a safer, beneficial, and 
comfortable anesthesia is provided for the mother 
and child compared to other techniques. Recently, 
levobupivacaine, the pure L (-) enantiomer of 
bupivacaine, is preferred during spinal anesthesia due 
to its lower cardiovascular side effects and central 
nervous system toxicity1-4. The addition of low doses 
of opioids to local anesthetics during spinal anesthesia 
for caesarean section decreases the incidence of local 
anesthetic (LA)-related side effects, reduces the time to 
onset of the anesthetic effect, and increases the quality 
of intra- and post-operative analgesia by reducing 
the administered dose of the LA5. The addition of 
intrathecal fentanyl to spinal anesthesia is associated 
with an early time to onset of the anesthetic effect and 
a low incidence of side effects.

There are various factors affecting the spread 
and duration of block during spinal anesthesia. Factors 
affecting the spread of the block include volume and 
dose of the injected local anesthetic agent, rate of 
injection of the anesthetic solution, position of the 
patient during and immediately after the injection, age, 
weight and height of the patient, anatomical structure 
of the vertebral column, cerebrospinal fluid volume 
(CSF), level and velocity of the injection, barbotage, 
location and diameter of the tip of the injection needle, 
intra-abdominal pressure, pressure of the CSF, and 
concentration of the local anesthetic. On the other 
hand, type of the local anesthesia, level of anesthesia 
and addition of a vasopressor are known to affect the 
duration of anesthesia6.

The aim of the present study was to investigate 
the effects of low doses of either levobupivacaine or 
bupivacaine, with intrathecal fentanyl on maternal 
anesthesia, analgesia, hemodynamics, and the 
newborn, during elective caesarean section under 
spinal anesthesia.

Materials and Methods
Fifty gravidas (age range, 18-40 years; and 

≥37 weeks gestation) who were scheduled for 
elective caesarean section under spinal anesthesia 
were enrolled in the study after obtaining Ethics 
Committee approval and written informed consents 
from the patients. All procedures performed were in 
accordance with Decleration of Helsinki. All patients 
were American Society of Anesthesiologists (ASA) 
class I-II. The exclusion criteria included allergy 
to the study medications, contraindication to spinal 
anesthesia, objection to the use of spinal anesthesia, 
and morbid obesity.

Injection of 6 % hydroxyethyl starch (HES 130; 
7 mL/kg) was administered pre-operatively to all 
patients within 15-30 minutes, and heart rate (HR), 
mean arterial pressure (MAP), and peripheral oxygen 
saturation (SpO2) values were monitored. Oxygen 
therapy was administered to all patients at a rate of 4-6 
L/min until delivery.

Fig 1 
Heart Rate

 

0

20

40

60

80

100

120

p
r
e
o
p
.

1 5

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

6
0

9
0

1
2
0

b
e
a
t
/
m
i
n
.

min.

HEART RATE

Group B

Group L

*

* p <0.05
* HR at the first minute was lower in group B compared to group L.
The MAP values of the groups were not significantly different.

Following closed-envelope randomization, 
patients were divided equally into two groups. The 
study drugs were prepared in 1.8 mL volumes as 7.5 
mg of 0.5% levobupivacaine + 15 µg fentanyl in 
group L (n = 25) and 7.5 mg of 0.5% bupivacaine + 
15 µg fentanyl in group B (n = 25). Dura was reached 
through the L3-L4 interspace using a 22-gauge 
Quincke needle while the patient was in a sitting 
position. The study drugs were injected into the 
subarachnoid space. The subjects were immediately 
placed in supine position with 20-30° head up-tilt. 
The MAP, HR, and SpO2 values were monitored and 
recorded during the pre-operative period, from the 
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1st to the 45th peri-operative min at 5 min intervals, 
and then at 45., 60., 90., and 120. Min. intervals. 
The sensory block was evaluated by pin-prick test. 
Surgery proceeded when the sensory block at the T4 
dermatome was achieved. The time to sensory block 
at the T4 dermatome and the time to two segment 
regression were recorded. The level of maximum 
motor block, the time to maximum motor block, and 
the duration of motor block were recorded using the 
Bromage scale (Table 1). The side effects (nausea, 
vomiting, shivering, headache, sedation, itching, and 
the need for sedation) were monitored and recorded. 
A decrease of 20% below the baseline level in MAP or 
a systolic arterial blood pressure of < 90 mmHg was 
considered as hypotension. Under these conditions, 
treatment with repeated doses of ephedrine (5 mg iv) 
and fluid loading was scheduled to be administered 
until the blood pressure returned to normal levels. 
Administration of 0.5 mg of atropine was scheduled 
when the HR decreased to <50 beats per minute. 
Respiratory depression was considered to occur at a 
SpO2 <92%. Administration of 0.1 mg of naloxone 
was scheduled for the treatment of respiratory 
depression. Administration of naloxone (40 µg 
iv) was scheduled for long-lasting skin conditions 
marked by itching, while metoclopramide (10 mg iv) 
was scheduled in the presence of nausea.

Table 1 
Bromage Scale

SCORE Criteria

0 Free movement of legs and feet

1 Just able to flex knees with free movement 
of feet

2 Unable to flex knees, but with free 
movement of feet

3 Unable to move legs or feet

Apgar scores were used to evaluate the health of 
newborn infants at 1 and 5 minutes after delivery by a 
pediatrician, who was blinded to the study groups.

All statistical analyses were carried out using 
SPSS for Windows, version 15.0 (SPSS Inc., Chicago, 
IL, USA). Results are expressed as the mean ± SD. 
A t-test and Mann-Whitney U test were used for 
comparison of quantitative variants. Qualitative 
variants were compared using a chi-square test. A p 
<0.05 was considered statistically significant.

Results
In the present study, the anesthetic effects of 

levobupivacaine + fentanyl and bupivacaine + fentanyl 
were compared in patients who were scheduled for 
caesarean section under spinal anesthesia. There was 
no statistically significant difference between the two 
study groups in terms of demographic characteristics 
(Table 2).

Hypotension was encountered in 13 patients in 
group B and 9 patients in group L. The MAP values of 
the groups were not significantly different. HR at the 
first minute was lower in group B compared to group 
L (Group B: 95.3 ± 14.03; Group L: 104.3 ± 15.1) (p 
<0.05) (Fig. 1). The time to sensory block at the T4 
dermatome was shorter in group B compared to group 
L (4.84 ± 1,62; min and 6.07 ± 1.59 min, respectively; 
p <0.05) and the duration of analgesia was longer in 
group L compared to group B (118.2 ± 14.9 min and 
102,8 ± 18.1 min, respectively; p <0.05) (Table 3). The 
time to achieve maximum Bromage score was found 
to be shorter in group B compared to group L (3.44 ± 
1.32 min and 4.71 ± 1,89 min, respectively; p <0.05) 
(Table 4). The number of patients with Bromage grade 
3 block was 17 in the levobupivacaine group and 22 
in the bupivacaine group. The difference between the 

Table 2 
Demographic characteristics

Group B
(n = 25)

Group L
(n = 25)

p

Age (years) mean ± SD 26,76 ± 5,6 25,60 ± 5,5 0,408

Weight (kg) mean ± SD 73,32 ± 9,06 74,16 ± 10,5 0,756

Height (cm) mean ± SD 160,9 ± 4,43 158,1 ± 10,1 0,297

There were no statistically significant differences between the two groups.
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time to two dermatome regression (Group B: 59 min.; 
Group L: 63 min.) and the maximum Bromage score 
was not statistically significant (Group B: 94.6 min.; 
Group L: 89.2 min.) (p >0.05).

In group B, nausea was observed in two patients, 
shivering in one patient, headache in one patient, 
sedation in three patients, and itching in two patients. 
In group L, there was nausea in one patient, shivering 
in one patient, headache in two patients, sedation 
in two patients, itching in one patient, and the need 
for sedation in one patient. No significant difference 
existed between the groups with respect to side effects 
(p >0.05). The Apgar scores were not significantly 
different between the groups (p >0.05).

Discussion
In our study, hypotension was noted in 13 patients 

in group B and in 9 patients in group L. No statistically 
significant difference was observed between the groups 
with respect to MAP. 

In the study conducted by Gautier et al.7, 

isobaric bupivacaine (8 mg), ropivacaine (12 mg), 
and levobupivacaine (8 mg) were administered to the 
patients (n = 90) who were scheduled for caesarean 
section; however, no significant difference was shown 
in the incidence of hypotension7.

Erdil et al.8 conducted a study involving 80 
patients divided into two groups who were scheduled 
for transurethral resection of the prostate (TURP) and 
administered 1.5 mL of 0.5% levobupivacaine and 
bupivacaine, in combination with 15 µg fentanyl. 
Unlike our study; the MAP that their study was lower 
in the bupivacaine group between 10 and 30 min after 
injection.

In the current study, the time to sensory block at 
the T4 dermatome was shorter in group B. The time to 
two dermatome regression was 59 min in group B and 
63 min in group L; there was no significant difference 
between the groups (p >0.05). 

In the study by Seyhan et al.9, the time to 
sensory block at T4 was compared between groups 
during caesarean section by administration of 9 mg of 
hyperbaric bupivacaine in group I, 8 mg of hyperbaric 

Table 3 
Sensory block

Grup B Grup L  p 

Time to sensory block at the T4 dermatom (min.)
(mean±SD)

4.84±1,62 6.07±1.59 0,005*

Time to two dermatome regression (min.)
(mean±SD)

59,40± 9,38 63,4±12,80 0,303

Duration of analgesia (min.)
(mean±SD)

102,80±18.14 118.20±14.92 0,001*

* Duration of analgesia and the time to sensory block at the T4 dermatome was shorter in group B compared to group L.

Table 4 
Motor block

Group B Group L P

Max. Bromage Score
Mean ± SD

2,88 ± 0,33 2,68 ± 0,47 0,091

Time to achieve 
Max. Bromage Score (min.)
Mean ± SD

3.44 ± 1.32 4.71 ± 1,89 0,020*

Duration of motor block time (min.)
Mean ± SD

94,60 ± 19,89 89,20 ± 12,13 0,331

* The time to achieve maximum Bromage score was found to be shorter in group B compared to group L.
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bupivacaine + 10 μg of fentanyl in group II, and 7 mg 
of hyperbaric bupivacaine + 20 μg of fentanyl in group 
III. It was demonstrated that the time to sensory block 
at T4 was minimum in group II (260 ± 58 sec, 225 ± 
56 sec, and 264 ± 76 sec, respectively). The difference 
between the groups was statistically significant (p 
<0.01). The time to resolution of motor block was 
significantly shorter in group III, compared to groups 
I and II (p <0.01).

In a study by Bremerich et al.10 involving 60 
patients who were scheduled for caesarean section and 
were administered 0.5% levobupivacaine (10 mg) and 
0.5% bupivacaine (10 mg) in combination with opioid 
(10 and 20 μg of fentanyl and 5 μg of sufentanil), 
the duration of motor block was found to be shorter 
with levobupivacaine compared to bupivacaine. 
The number of patients with Bromage score 3 block 
was 5 in the levobupivacaine group (n = 30) and 21 
in the bupivacaine group (n = 30). In our study, the 
number of patients with Bromage score 3 block was 
17 in the levobupivacaine group (n = 25) and 22 in the 
bupivacaine group (n = 25). Gautier et al.7 demonstrated 
that the time to maximum motor block was 9 min in the 
bupivacaine group, 14 min in the ropivacaine group, 
and 13 min in the levobupivacaine group; the duration 
of motor block was 142 min in the bupivacaine group, 
116 min in the ropivacaine group, and 121 min in the 
levobupivacaine group. In the above-mentioned study, 
the duration of analgesia and motor block was longer 
and the time to first analgesic request was longer in the 
bupivacaine group.

In the current study, the time to maximum motor 
block was also shorter in group B (group B, 3.4 min; 
group L, 4.7 min). The duration of analgesia was longer 
in group L compared to group B (group B, 102 min; 
group L, 118 min; p <0.05). In a study conducted by Lee 
et al.11 involving 50 patients who were scheduled for 
urogenital surgery under spinal anesthesia, the quality 
of sensory and motor block and the hemodynamic 

changes were investigated using levobupivacaine in 
24 patients and bupivacaine in 26 patients. Lee et al.11 
demonstrated that the time to onset of sensory block 
was 10±6 min in the levobupivacaine group and 8±4 
min in the bupivacaine group, and found that there 
was no statistically significant difference between the 
groups. Vanna et al.12 demonstrated that the time to 
onset of motor block was approximately 7.5 min in the 
levobupivacaine group and 4.9 min in the bupivacaine 
group in 70 patients who were scheduled for elective 
transurethral endoscopic surgery using 2.5 mL of 0.5% 
intrathecal isobaric levobupivacaine and the same 
volume of 0.5% hyperbaric bupivacaine. Erdil et al.8 
divided 80 patients who were scheduled for TURP 
into 2 groups and administered 0.5% levobupivacaine 
and bupivacaine in combination with fentanyl (15 
µg). They demonstrated that the time to achieve T10, 
maximum sensory level, and maximum motor block 
level was significantly shorter in the bupivacaine 
group, and that the maximum sensory block level was 
higher in the bupivacaine group.

Very different onset times of effect and ending 
times of effect were found during the studies conducted 
with similar doses. When the factors affecting the 
onset times of effect are examined characteristics 
of the patient as well as the dose of local anesthetic 
and the position of the patient immediately after the 
technique and injection applied were found important. 
During this study, we observed that the onset time of 
effect shortened, the level reached increased and drug 
dose administered decreased as appropriate techniques 
and preferred position were applied in a short time.

In our study; time to sensory and maximum motor 
block was shorter in the bupivacaine + fentanyl group. 
On the other hand, a longer duration of analgesia was 
achieved in the levobupivacaine + fentanyl group. 
Although levobupivacaine is a novel drug, it is a good 
alternative for bupivacaine.
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