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Abstract 
Obstetric anesthesia carries great responsibilities because there are two patients, the mother and 
the fetus. The purpose of the present study is to compare two doses of Levobupivacaine for spinal 
anesthesia at elective cesarean section, to determine the best dose that can give mother and fetal 
hemodynamic stability and a fast anesthesia recovery after the surgery. Method: We conducted a 
prospective randomized comparative study in 56 patients undergoing cesarean section with spin-
al dose of Levobupivacaine 6 mg (22 patients) and 10 mg (34 patients), both groups combined 
with 25 µg of fentanyl. The two doses of local anesthetic were compared with regard to sensory 
and motor blockade, the need for supplementation epidural, the severity of hypotension and other 
complications. Result: The 6 mg of levobupivacaine group presents no difference in the incidence 
of hypotension, bradycardia, nauseas or vomiting compared with the 10 mg of levobupivacaine 
group, but presents higher incidence of supplementary analgesia and lower mother satisfaction. 
Conclusions: The combination of 6 mg of levobupivacaine with 25 µg of fentanyl on spinal anes-
thesia can be an option for short time cesarean section, buy doesn’t present a superior profile in 
side effects over the 10 mg of levobupivacaine with 25 µg of fentanyl combination with worst ma-
ternal satisfaction. 
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1. Introduction 
The rate of caesarean section performed in the occidental countries has been increased through the last years. In 
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the United States, the births by caesarean sections have been increased from 4.5% in 1965 to 32.3% in 2008 [1]. 
Neuroaxial anesthesia (epidural, spinal or combined epidural-spinal anesthesia) is the preferred technique in the 
90% - 95% of the caesarean sections [2]-[4]. 

Obstetric anesthesia entails great responsibilities, because it is being used to treat two patients: the mother and 
the fetus. Although neuroaxial anesthesia is safe, and spinal anesthesia brings excellent confidence to the anes-
thesiologist and the surgeon with a great maternal satisfaction, it is not exempt of complications. Some of these 
complications are hypotension with and incidence reported of 20% to 100% [5]-[7], nauseas and vomiting [5], 
uterus-placental perfusion decrease with fetal acidosis [8] [9] and an incomplete anesthetic blockage that can 
occur in 25% of the cases [10]. 

Exist concrete evidence in literature that support the premise that a reduction in spinal local anesthetic can 
produce a satisfactory blockage to the surgeon, anesthesiology and the patient with less maternal and fetal he-
modynamic side effects; although a standardized dose of local anesthetic that provides a good anesthetic block-
age with the lower incidence of side effects is not given [11]. 

The following article evaluated two different doses of levobupivacaine combined with fentanyl in spinal 
anesthesia for caesarean section, the standard dose used in our hospital (10 mg) with a lower dose (6 mg); com-
paring the quality of the blockage and the side effects in each group. 

2. Method 
After institutional ethical approval and informed consent of each patient was obtained, 56 ASA II patients sche-
duled for elective cesarean section were enrolled in this prospective, randomized simple blind study.  

The universe of this study was all the patients programmed to elective cesarean section in the maternity of the 
Santo Tomas Hospital during the period of the study: March 1 to May 31 of 2013. For the sample calculation the 
GRANMO version 7.11 program was used, developed by the URLEC consortium. It was use and α risk of 0.05 
and a β risk if 0.20 with a proportion of 5:1 between the groups, resulting in a sample of 23 patients for each 
group. 

Exclusion criteria were: 
• ASA III or more patients 
• Patients with emergency cesarean section performed 
• Patients under 17 years old 
• Patients with less than 37 weeks pregnancy 
• Patients in previous labor 
• Hemodynamic instable patients  
• Patients with hypertensive disruption associated or no with pregnancy 
• Patients with known hypersensibility to local anesthetics (amide type) 
• Patients with contraindications to spinal blockage 

All patients were measured and weight, then 500 cc of lactate ringer was administrated iv during 15 minutes 
before enter to the operating room. In a box with equal sign (Solution A or Solution B) sealed envelope the anes- 
thesiology of the case choose one envelope. Then the prepared selected solution for the spinal administration 
was given to the anesthesiologist: 

In the operating room after standard monitoring (electrocardiogram, non-invasive blood pressure and oxime-
try), the patient was located in sitting position. Using aseptic technique L3-L4 epidural space was searched with 
a Touhy needle (18G × 3.5 inches). After that an spinal Sprotte (25G o 27G de 120 mm) needle was used 
through the Touhy needle until the spinal membrane was perforated with cerebrospinal fluid exit. In this point, 
solution A or Solution B was administrated in the spinal space, then the spinal needle was retired and an epidur-
al catheter (20G Portex of 3 holes) was situated.  

After 1 minute of spinal injection, the patient was located in supine position, and non-invasive blood pressure 
was measured every 2.5 minutes for the first 15 minutes and then every 5 minutes after the caesarean section fi-
nished. Hypotension was defined as a 30% or more blood pressure decrease or a systolic pressure under 100 
mmHg. Hypotension was treated with intravenous fluid administration and vasopressors (ephedrine or pheny-
lephrine), according to the anesthesiologist of the case criteria. Bradycardia was defined as a cardiac frequency 
under 60 beats per minute and was treated with 0.5 mg iv of atropine. A decrease under 93% in oxygen satura-
tion was treated with supplementary oxygen by nasal cannula. Al the complications was registered for each pa-
tient.  
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The sensitive blockage was evaluated using the pinprick technique (with a 25G needle) and the motor block-
age was evaluated using the Bromage scale after 5 and 10 minutes after the spinal solution was administrated 
and before the surgery began (15 minutes before the combined anesthesia was performed). If the analgesia level 
was not adequate or if the patient express pain in any stage of the cesarean section, 1.5 cc of levobupivacaine 0.5% 
trough the epidural catheter for each dermatome under T4; if that was not enough general anesthesia was per-
formed. 

In the post-anesthetic unit level of mother satisfaction and pain using the analogous visual scale was evaluated 
and was registered. 

The result of the incidence of each complication and an average of the analogous visual scale was registered. 
The comparisons between two qualitative variables were performed with the Pearson’s chi-square test. A p val-
ue < 0.05 was considered statically significant. For those cases were the p value was <0.05 the number need to 
threat (NNT) was calculated.  

3. Results 
A total of 22 patients received the solution A and 34 patients received the solution B (Table 1). Most of the pa-
tients of the study were under 30 years old (Table 2) and have a body mass index under 30 (Table 3). 

In the group of 10 mg of levobupivacaine, the sensitive blockage T4 was reached quicker (Table 4) and 
present more motor blockage (Table 5) than the group of 6mg of levobupivacaine. 
 
Table 1. Distribution by spinal solution administrated.                                                            

Solution A (levobupivacaine 6 mg) Solution B (levobupivacaine 10 mg) 

22 (39.3%) 34 (60.7%) 

 
Table 2. Distribution by age.                                                                                

Age (years old) Total of patients 

<20 6 (10.7%) 

20 - 25 18 (32.1%) 

26 - 30 19 (33.9%) 

31 - 35 11 (19.6%) 

36 - 40 2 (3.6%) 

 
Table 3. Distribution by BMI.                                                                               

Body mass index Total of patients 

18.5 - 24.9 3 (5.4%) 

25 - 29.9 35 (62.5%) 

30 - 34.9 15 (26.8%) 

35 - 39.9 3 (5.4%) 

≥40 0 (0%) 

 
Table 4. Incidence of T4 sensitive blockage reached.                                                               

 Solution A (levobupivacaine 6 mg) Solution B (levobupivacaine 10 mg) 

 Interval (minutes) Average (minutes) Interval (minutes) Average (minutes) 

Surgical time 20 - 63 43.5 22 - 78 45.3 

Minimal start of the sensitive blockage 1 - 5 2.9 1 - 5 2.9 

Maximal star of the sensitive blockage 4 - 15 7.3 2 - 10 6.8 
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The mother satisfaction was greater in the group B (levobupivacaine 10 mg) (Table 6), and this group also 
present lower scales of pain using the visual analogous scale (Table 7). 

The most common complication for both group hypotension. When the Pearson’s chi-square test was applied 
to compare the qualitative values between the two solutions we only found that the group with the solution B 
(levobupivacaine 10 mg) needs less additional doses of local anesthetic through the epidural catheter, with a 
Number Need to Treat (NNT) of 3 (Table 8). 

4. Discussion 
Anesthesia neuraxial represents increased security for cesarean section to both for the mother and for the product. 
That’s why anesthesia neuraxial is preferred for elective cesarean anesthetic technique and it is also commonly 
 
Table 5. Distribution by motor blockage reached.                                                                  

Bromage scale 0 1 2 3 

At 5 minutes after spinal anesthesia 

Solution A (levobupivacine 6 mg) 3 (13.6%) 8 (36.4%) 10 (45.5%) 1 (4.5%) 

Solution B (levobupivacaine 10 mg) 4 (11.8%) 6 (17.6%) 18 (52.9%) 6 (17.6%) 

At 10 minutes after spinal anesthesia 

Solution A (levobupivacine 6 mg) 3 (13.6%) 6 (27.3%) 10 (45.5%) 3 (13.6%) 

Solution B (levobupivacaine 10 mg) 4 (11.8%) 2 (5.9%) 8 (23.5%) 20 (58.8%) 

 
Table 6. Distribution by mother satisfaction.                                                                    

Mother satisfaction Solution A (levobupivacaine 6 mg) Solution B (levobupivacaine 10 mg) 

Good 13 (59.1%) 24 (70.6%) 

Regular 7 (31.8%) 10 (29.4%) 

Bad 2 (9.1%) 0 (0%) 

 
Table 7. Distribution by visual analogous scale.                                                                   

Visual analogous scale Solution A (levobupivacaine 6 mg) Solution B (levobupivacaine 10 mg) 

0 - 1 15 (68.2%) 32 (94.1%) 

2 - 4 4 (18.2%) 2 (5.9%) 

5 - 6 13 (13.6%) 0 (0%) 

 
Table 8. Complications observed in the groups.                                                                  

 Solution A  
(levobupivacaine 6 mg) 

Solution B  
(levobupivacaine 10 mg) X2 p NNT 

Hypotension 14 (63.6%) 27 (79.4%) 1.69 >0.1 No apply 

Bradycardia 8 (36.4%) 10 (29.4%) 0.29 >0.1 No apply 

Tachycardia 8 (36.4%) 14 (41.2%) 0.13 >0.1 No apply 

Nauseas and vomiting 6 (27.3%) 14 (41.2%) 1.12 >0.1 No apply 

Upper blockage 1 (4.5%) 3 (8.8%) 0.37 >0.1 No apply 

Need of vasopressors 13 (59.1%) 27 (79.4%) 2.70 0.1 No apply 

Need of additional doses through 
the epidural catheter 7 (31.8%) 3 (8.8%) 4.81ø 0.05 3 

Statistically significant. 
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used for cesarean sections unscheduled or emergency. 
Spinal anesthesia is more reliable than epidural anesthesia, because brings a more intense motor and sensitive 

blockage. Although, the superior level of blockage can be variable and the fetus can be exposed to complications 
secondary to maternal hypotension. Because spinal anesthesia is generally given in a unique dose, there is no 
possibility to strengthen incomplete blockage and continues postoperative analgesia [12]. 

The resurgence of the spinal anesthesia like popular technique has been possible because the development of 
thinner needles and became the preferable method for elective cesarean and for the majority of emergency cesa-
rean [13]. 

Anesthesia textbook recommend the doses of levobupivacaine up to 15 mg [14], but the use of this dose have 
been associated with a great incidence of maternal hypotension, becoming important maternal and neonatal 
morbidity. A great number of studies treat to estimate the optimal dose of levobupivacaine, but the finding are 
not uniform, with doses range between 5 to 20 mg [15]. The use of lower doses may help to reduce de adverse 
maternal effects [hypotension, nauseas, vomiting), reducing egress time in the post anesthetic unit and increas-
ing maternal satisfaction [16]. Although, these strategy can produce an inadequate anesthetic blockage and re-
quired supplementary analgesia or a general anesthesia; and known situation of risk factor of maternal mortality 
and morbidity [17]. 

In the literature are concrete evidence that reduce spinal doses of local anesthetic in cesarean section can pro-
duce an effective anesthetic blockage with less hemodynamic adverse effects for the mother and the fetus. Par- 
paglioni and cols compared the use of levobupivacaine for cesarean section in a range of dosis of 10 to 12 mg 
obtaining a good response [18], but in this study they don’t give information about the incident of side effects. 

Vercauteren et al. [19] [20] and Choi et al. [21] used small doses of bupivacaine combined with opioids, ob-
taining excellent anesthetic results. De Santiago et al. [22] use levobupivacaine doses between 3 mg to 5 mg; all 
of them supplemental with 10 µg of fentanyl dilute until 3 mL of sterile water. They found that doses of 5 mg 
and 4 mg were enough to produce and adequate anesthesia, but doses of 3 mg were insufficient. In our study the 
dose of 6 mg of levobupivacaine was enough in the 68.2% of the cases, related to the duration of the cesarean 
section. There are limited studies that bring information the optimal doses to achieve a satisfactory anesthesia 
with lower incidence of side effects.  

A meta-analysis compare doses over and lower 8mg of bupivacaine, and found less side effects but higher 
need of supplementary analgesia in the lower 8mg group [23]. In our study the group with 6 mg of levobupiva-
caine doesn’t present a better profile in side effects that the 10 mg group, and require more supplementary anal-
gesia (NNT of 3, good result for clinical experience) and present lower maternal satisfaction. 

5. Conclusion 
The combination of 6 mg of levobupivacaine with 25 µg of fentanyl on spinal anesthesia can be an option for 
short time cesarean section, but doesn’t present a superior profile in side effects over the 10 mg of levobupiva-
caine with 25 µg of fentanyl combination with worst maternal satisfaction. 
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