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Abstract

Background: In a cesarean section, epidural analgesia with 0.125% bupivacaine and 1.5% lidocaine or 0.25% bupivacaine 
with 1.0% lidocaine concentrations can be used. A higher concentration of bupivacaine reaches better analgesia but with a 
higher rate of drug-related adverse events. Aim: The aim of the study was to assess analgesia and safety of 0.125% bupiva-
caine and 1.5% lidocaine or 0.25% bupivacaine with 1.0% lidocaine during cesarean. Materials and methods: Prospective 
cohort stratified following both bupivacaine concentrations. Results: One hundred women with full-term pregnancies were 
selected (fifty per cohort). At 20 and 30 min after epidural administration, there was a higher proportion of motor blockade 
cases from the 0.125% bupivacaine and 1.5% lidocaine cohort (p = 0.0229 and p = 0.0006, respectively). There was no sig-
nificant difference among sensitive blockage. A 0.25% bupivacaine and 1.0% lidocaine concentration showed a tendency to 
hypotension (p < 0.001) and bradycardia (p = 0.4100). From 0.125% bupivacaine and 1.5% lidocaine cohort, 25 cases (50%) 
presented at least one adverse event; in contrast with 44/50  (88%) from 0.25% bupivacaine and 1.0% lidocaine cohort 
(p < 0.001). Conclusion: In epidural analgesia during cesarean, using 0.125% bupivacaine and 1.5% lidocaine presented 
similar analgesia than 0.25% bupivacaine and 1.0% lidocaine. However, a higher bupivacaine concentration is significantly 
related to more frequent drug-related adverse events (especially hypotension).

Key words: Bupivacaine. Cesarean section. Drug-related side effects and adverse Reactions. Hypotension.

Resumen

Antecedentes: En una cesárea se puede emplear analgesia epidural con bupivacaína 0.125% and lidocaína 1.5% ó bupiva-
caína 0.25% and lidocaína 1.0%. Una concentración mayor de bupivacaína alcanza mayor analgesia con más eventos adversos. 
Objetivo: evaluar la analgesia y seguridad de bupivacaína 0.125% and lidocaína 1.5% ó bupivacaína 0.25% and lidocaína 1.0% 
Materiales y métodos: Cohorte prospectivo estratificado según ambas concentraciones de bupivacaína. Resultados: Se recu-

ORIGINAL ARTICLE

Cir Cir. 2021;89(4):476-483 

Contents available at PubMed 

www.cirugiaycirujanos.com

Correspondence: 
*Miguel Puga-Tejada\ 

San José, 747 

C.P. 1076, Buenos Aires, Argentina  

E-mail: miguel.puga01@hotmail.com

Date of reception: 29-05-2020

Date of acceptance: 31-03-2021

DOI: 10.24875/CIRU.20000567

0009-7411/© 2021 Academia Mexicana de Cirugía. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license  
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

CIRUGIA Y CIRUJANOS

http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.20000567&domain=pdf
mailto:miguel.puga01%40hotmail.com?subject=
http://dx.doi.org/10.24875/CIRU.20000567


N. Díaz-Pérez, et al.: Blockade with 0.125% bupivacaine on cesarean

477

Introduction

Pregnancy represents a challenge to the anesthe-
siologist, attending two patients simultaneously, each 
with different physiology than usual, but linked. In 
Ecuador, the cesarean section represented 9% of 
hospital admissions among childbearing women dur-
ing 2012, in contrast with 15% of spontaneous vaginal 
delivery1. In the cesarean section, it is crucial to con-
sider analgesia based on the following criteria: short 
latency time, adequate duration of the effect, motor 
and sensorial block, minimal risk of systemic toxicity, 
and ideal concentration. Bupivacaine is a sodium 
channel blocking local anesthetic, which induces a 
dose-depending effect on the sensorial and motor 
block. It has a high binding to maternal plasma pro-
teins, with less analgesia transfer to the fetus2.

In the cesarean section, epidural analgesia with bu-
pivacaine without epinephrine is indicated. In this con-
text, some studies describe opposite results when 
comparing different bupivacaine concentrations diluted 
in lidocaine, in terms of analgesic effect versus safety, 
commonly 0.125% or 0.25%3,4. The Hospital Gineco-
Obstétrico Enrique C. Sotomayor (HES; Subsequently 
reopened as Alfredo Paulson Women’s Hospital) is a 
non-profit institution, considered a referral maternity 
referral center from Guayaquil – Ecuador. Here, the 
decision about bupivacaine concentration for the previ-
ously described purpose bases on clinical individualiza-
tion. This study aims to better define the analgesic 
effect and safety of epidural analgesia with 0.125% 
bupivacaine (without epinephrine) and 1.5% lidocaine 
or 0.25% bupivacaine (without epinephrine) and 1.0% 
lidocaine in an Ecuadorian population. We hypothe-
sized that 0.125% bupivacaine and 1.5% lidocaine 
reach a similar or even better analgesic effect than 
0.25% bupivacaine and 1.0% lidocaine but with lower 
drug-related adverse events.

Materials and Methods

Study design

The following is an independent, observational, ana-
lytical, longitudinal, and prospective cohort study carried 
out at the HES between October 2015 and January 2016. 
The study comprehended two pregnant patients’ cohorts, 
based on bupivacaine concentration diluted in lidocaine: 
0.125% bupivacaine without epinephrine and 1.5% lido-
caine or 0.25% bupivacaine without epinephrine and 
1.0% lidocaine. The present study was presented follow-
ing the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement5.

Population and sample

We selected pregnancy patients between 15 and 
35  years old, in whom a cesarean section was indi-
cated based on a justified clinician decision (e.g. pos-
sibility of vertically transmitted infections during 
childbirth, fetal dystocia, cephalopelvic disproportion, 
fetal distress), who underwent epidural blockade with 
0.125% or 0.25% bupivacaine without epinephrine and 
1.5% or 1.0% lidocaine, respectively. There were ex-
cluded patients with an American Society of 
Anesthesiologists (ASA) classification type  III or IV, 
pre-eclampsia or eclampsia, suspected alteration in 
the spine’s anatomy, or history of allergies or hyper-
sensitivity to local anesthetics6.

Procedure, monitoring, and retrieval of 
information

Based on anesthesiologist discretion, epidural analge-
sia was prepared using 0.125% bupivacaine (25 mg di-
luted in 300  mg of 2% lidocaine; 20  ml total volume 
dilution, with 1.5% lidocaine final concentration), or 0.25% 

peró cien gestantes a término (cincuenta por cohorte). A los 20 y 30 minutos tras la administración epidural hubo más casos con 
mayor bloqueo motor en quienes se empleó bupivacaína 0.125% and lidocaína 1.5% (p = 0.0229 y p = 0.0006, respectivamente). 
No hubo diferencia significativa respecto al bloqueo sensitivo. Bupivacaína 0.25% and lidocaína 1.5% mostró una tencencia a la 
hipotensión (p < 0.001) y a la bradicardia (p = 0.4100). De la cohorte de bupivacaína 0.125% and lidocaína 1.5%, 25 casos 
(50%) presentaron cuando menos un evento adverso, en contraste con 44/50 (88%) de la cohorte de bupivacaína 0.25% and 
lidocaína 1.0% (p < 0.001). Conclusión: En la analgesia epidural durante cesárea, bupivacaína 0.125% and lidocaína 1.5% está 
asociado con un efecto analgésico similar a bupivacaína 0.25% and lidocaína 1.0%. Sin embargo, mayores concentraciones 
están significativamente relacionadas con mayor tasa de eventos adversos (especialmente hipotensión).

Palabras claves: Cesárea. Bupivacaína. Efectos colaterales y reacciones adversas relacionados con medicamentos. Hipo-
tensión.
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bupivacaine (50  mg diluted in 200  mg of 2% lidocaine; 
20 ml total volume dilution, with 1% lidocaine final con-
centration); both without epinephrine (Table 1). Hereafter, 
0.125% or 0.25% bupivacaine without epinephrine con-
centrations cohort studies will be denominated as “0.125% 
bupivacaine and 1.5% lidocaine cohort” or “0.25% bupi-
vacaine and 1.0% lidocaine cohort,” respectively.

Using an online-encrypted spreadsheet, the following 
data were prospectively recorded: demography, length 
of surgery, and analgesia (hours and minutes, hh: mm); 
motor and sensoria blockade assessed with modified 
Bromage scale (from grade  0 “Lack of movement” to 
grade  4 “Full muscle strength in relevant muscle 
groups”)7 and Pinprick technique (blockade level from 
T10 to T4)8, respectively; vital signs during pre-, trans-, 
and post-operatory (mean arterial pressure [MAP], 
heart rate [HR], respiratory rate [RR], and oxygen satu-
ration [SpO2]); drug-related adverse events (e.g., nau-
sea, vomiting, shaking chills, hypotension, bradycardia, 
rash, allergies, or hypersensitivity).

Statistical analysis

Technical considerations

The data analysis was performed by M.P-T and K.R-
M. using the program R v3.6.3 (R Foundation for Sta-
tistical Computing; Vienna, Austria). A  p < 0.05 was 
considered to be statistically significant.

Sample size calculation

The sample size was calculated using power diag-
nostic test function from the MKmisc (v1.6; Kohl M, 
2019) package9. A  similar number of patients per 
study group was considered (1:1 ratio, k value = 1). 
The size of each group was estimated using the 

formula for comparing the proportions between two 
samples10, considering an α and β-error of 5% and 
20%, respectively, a 95% confidence interval, and a 
proportion of adverse effects per each group, similar 
as described by Lopez-Espinoza et al. (54% and 74%, 
for a dose of 10 mg of bupivacaine 0.5% vs. 15 mg of 
bupivacaine 0.5% in urgent cesarean sections)11.

Descriptive statistics

Continuous variables were described as mean (stan-
dard deviation), median, or mode (minimum-maximum 
range) as appropriate for their statistical distribution 
(Shapiro–Wilk test). The categorical variables were 
described in frequencies (percentage).

Inferential statistics

The association between the analyzed variables ver-
sus the cohort groups was determined through the cor-
responding hypothesis contrast test: Student’s t-test or 
Mann–Whitney’s U for continuous variables, Pearson’s 
Chi-square or Fisher’s exact test for categorical vari-
ables. A  significant potential fluctuation among each 
vital sign along the pre-, trans-, and post-operatory was 
verified with the Friedman rank-sum test. A p < 0.01 was 
considered to be statistically significant.

Ethic aspects

The present study is based on direct findings from 
the thesis by N.D-P. and C.B-C., respectively, the au-
thor and advisor12. This study respected the stipula-
tions of the Declaration of Helsinki (2008). There was 
obtained the approval of the HES Institutional Review 
Board and the Ethics and Research Committee of the 
Universidad Católica de Santiago de Guayaquil 
(UCSG). All patients included in the study signed in-
formed consent.

Results

Baseline characteristics

A total of 50 pregnancy patients per study cohort 
was estimated, who were successfully recorded dur-
ing the research period. The median age was 
24 (15-37) years old with a full-term pregnancy (38.0-
39  weeks), with a median surgery and analgesia 

Table 1. Pharmacological concentrations of bupivacaine without 
epinephrine

2% Lidocaine 
without 

epinephrine 
 (1 mL = 20 mg)

0.5% Bupivacaine 
without 

epinephrine  
(1 mL = 5 mg)

Total volume 
dilution (mL)

0.125% 
bupivacaine + 
1.5% lidocaine 

15 mL = 300 mg 5 mL = 25 mg 20 mL

0.25% 
bupivacaine + 
1.0% lidocaine 

10 mL = 200 mg 10 mL = 50 mg 20 mL

mL: milliliter.
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Table  2. Demography, surgery, and analgesia length per each 
cohort study

General
(n = 100)

0.125% 
bupivacaine 

and 1.5% 
lidocaine 
(n = 50) 

0.25% 
bupivacaine 

and 1.0% 
lidocaine 
(n = 50)

p-value

Age (years), 
median (range)

24 (15-37) 25 (15-37) 23 (16-36) 0.396a

Surgery length 
(hh:mm),
median (range)

0:47 
(0:20-1:55)

00:52
(00:30-01:54)

00:45
(00:20-01:35)

0.025a

Analgesia 
length (hh:mm),
median (range)

01:20
(0:50-2:30)

01:25
(00:54-02:30)

01:20
(00:50-02:05)

0.032a

a. Mann–Whitney U test.

length of 00:47 (00:20-01:55) and 01:20 (00:50-02:30), 
respectively (Table 2).

Motor and sensitive blockade

Both motor and sensitive blockade assessment 
showed a decreasing scoring from a high blockade at 
the beginning of the analgesia effect. At 20 min after 
epidural administration, 46/50  patients from the 
0.125% bupivacaine and 1.5% lidocaine cohort pre-
sented a Bromage-grade  0-1 and 4/50 a grade  2, 
comparing with 36/50 and 14/50 from the 0.25% bu-
pivacaine and 1.0% lidocaine cohort, respectively 
(p = 0.0229). At 30 min after epidural administration, 
50/50  patients from the 0.125% bupivacaine cohort 
presented a Bromage-grade 1-2, compared with 36/50 
from 0.25% bupivacaine cohort; the remaining 14/50 
presented a Bromage-grade 3-4 (p = 0.0006) (Fig. 1A). 
In general, there was no significant difference in sen-
sitive blockade assessment among both cohorts 
(Fig. 1B).

Vital signs

The median MAP presented significant fluctuations 
throughout the pre-, trans-, and post-operative in 
0.125% bupivacaine and 1.5% lidocaine (p < 0.001) 
and 0.25% bupivacaine cohort (p < 0.001) (Fig.  2A). 
These fluctuations were more noticeable toward the 
end of the analgesic length, where 0.25% bupivacaine 
and 1.0% lidocaine cohort showed a tendency to hy-
potension (p = 0.0002) (Table  3 and Fig.  2A). HR 
fluctuated non-significantly during the pre-, trans-, and 
post-operative in 0.25% bupivacaine cohort 

(p = 0.4100), but 0.25% bupivacaine and 1.0% 
lidocaine cohort showed a significantly lower median 
of HR comparing with 0.125% bupivacaine and 1.5% 
lidocaine cohort, not corresponding median HR nec-
essarily to bradycardia (Table  3 and Fig.  2B). The 
median RR and SpO2 during the pre-, trans-, and 
post-operative were 15/min and 99%, respectively, 
without significant fluctuations or differences between 
both cohorts.

Adverse events

In general, shaking chills were the most common 
adverse effect (29%), followed by hypotension (20%), 
bradycardia (13%), nausea (12%), and vomiting (8%). 
It was found that 44/50 (88%) patients from the 0.25% 
bupivacaine and 1.0% lidocaine cohort presented at 
least one adverse event, in contrast with 25/50 (50%) 
from the 0.125% bupivacaine and 1.5% lidocaine co-
hort (p < 0.001) (Fig. 3).

Discussion

This research aimed to establish bupivacaine di-
luted in lidocaine therapeutic performance when com-
paring different concentrations (0.125% vs. 0.25%) in 
terms of analgesic effect and safety (a lower rate of 
adverse events) during a cesarean section. In our 
study, a 0.125% bupivacaine concentration was dem-
onstrated to be as effective as a 0.25% dissolution in 
the context of sensitive blockade assessment but 
even better when analyzing motor blockade (Fig. 1A). 
Patients from the 0.25% bupivacaine and 1.0% lido-
caine cohort showed a significant tendency to hypo-
tension toward the end of the analgesic effect. 
Likewise, patients from the 0.25% bupivacaine and 
1.0% lidocaine cohort presented certain fluctuations 
in HR (Fig. 2B). Both RR and SpO2 were stable in both 
groups (Friedman rank-sum test non-significant p-val-
ue). In the studied population, a lower bupivacaine 
concentration reached a more stable hemodynamic 
parameter. Regarding the adverse events, it was note-
worthy that the 0.125% bupivacaine and 1.5% lido-
caine cohort presented a significantly lower rate (50% 
vs. 80%; p < 0.001). Of these, hypotension occurred 
only in 4/50 patients in 0.125% bupivacaine and 1.5% 
lidocaine cohort, but 16/50 from 0.25% bupivacaine 
and 1.0% lidocaine cohort (p = 0.006).

The usefulness of bupivacaine with lidocaine as 
analgesic agents in a cesarean section has been 
previously studied, mainly due to its side effects: 
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cardiotoxicity and neurotoxicity13. Compared with 
ropivacaine, a higher therapeutic benefit has been 
demonstrated, mainly due to reducing adverse effects 
during the post-operative. Rodríguez-Ramón et al., in 
a recent clinical trial in which 114 pregnancy patients 
were included, determined that the 0.25% bupivacaine 
concentration presented better therapeutic efficacy 
than the 0.125% bupivacaine, without statistical differ-
ences regarding the variation of vital signs or adverse 
effects14. However, there is no reference in this re-
search about the use of lidocaine. Lidocaine provides 
faster onset on epidural analgesia when compared to 
bupivacaine alone4. Neither does it provide detail 

regarding the different potentially studied adverse ef-
fects. Finally, it concludes that the measurement of 
other variables of interest is warranted to enrich the 
results. On the other hand, authors such as Rivero-
Delgado15 and Tejada-Perdomo16, who also carried out 
clinical trials in a similar number of patients, demon-
strated that subarachnoid administration of low doses 
of 3.75% bupivacaine with fentanyl is practical in 
terms of reducing adverse effects, particularly the 
hypotension, as shown in this study.

A recent meta-analysis concluded that in general 
interventions, combination of bupivacaine with lido-
caine may decrease post-operative pain and opioid 
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0.125% bupivacaine without
epinephrine + 1.5% lidocaine. 
0.25% bupivacaine without
epinephrine + 1.0% lidocaine. 

Grade 
4 

T10 

0.125% bupivacaine without 
epinephrine + 1.5% lidocaine.
0.25% bupivacaine without
epinephrine + 1.0% lidocaine. 

T4 

Figure 1. Motor and sensitive blockade along with pre-, trans-, and post-operative, per each cohort study (0.125% bupivacaine and 1.5% lido-
caine, green-gradient bars; 0.25% bupivacaine and 1.0% lidocaine, red-gradient bars). Notice that toward minute 20, 30, and 90, a significant 
deeper motor blockade. A: was reached in the 0.25% bupivacaine and 1.0% lidocaine cohort. Meanwhile, sensitive blockade. B: was statistically 
non-different between both study cohorts. *Pearson’s Chi-squared test with Yates’ continuity correction.

A

B
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incidence of maternal hypotension is related to block 
level, which depends on the dose of bupivacaine19. 
However, Wang et al. research did not show a signifi-
cant difference among motor or sensitive blockade. 
Furthermore, they did not detail hemodynamic data 
about as HR18.

This research has several strengths. First, it was 
carried out in a gynecological referral institution, 
where the use of bupivacaine with lidocaine is widely 
spread. In this cohort, no patient required additional 
sedation during post-operative due to insufficient 
blockade. Second, it had an ideal number of patients 
for inferential analyses. In the same way, the consecu-
tive recovery of data provides adequate fidelity to the 
obtained information. One of the study limitations was 

consumption. Lidocaine had a stronger effect on the 
reduction of opioid consumption compared to bupiva-
caine17. It could explain similar outcomes when com-
paring sensitive blockade between both cohorts. Our 
0.25% bupivacaine and 1.0% lidocaine cohort pre-
sented also a better motor blockade but at the ex-
pense of significant hypotension toward the end of the 
cesarean section. Those results are in agreement with 
Wang et al. double-blind and randomized trial. In this 
study, hypotension was shown in 8/20 (40%) pregnant 
women who underwent cesarean section using a low-
er concentration of bupivacaine 5  mg with lidocaine 
5 mL, in contrast with 15/20 (75%) using a more con-
centrated preparation of bupivacaine 10 mg diluted on 
normal saline 5 mL18. The quality of analgesia and 
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0.125% bupivacaine without
epinephrine + 1.5% lidocaine.

0.25% bupivacaine without
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* Mann-Whitney U test. 
† Friedman rank-sum test. 

Figure 2. Mean arterial pressure (MAP; mmHg) and heart rate (HR; per minute) fluctuations along with pre, trans and post-operative, per each 
cohort study: 0.125% bupivacaine and 1.5% lidocaine, green line; 0.25% bupivacaine and 1.0% lidocaine, red line). Notice that median MAP. 
A: held out to hypotension in the 0.25% bupivacaine and 1.0% lidocaine cohort, but HR. B: remained stable along the pre-, trans-, and post-
operative. *Mann–Whitney U test. †Friedman rank-sum test.
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Nausea
p =.7483*

Vomiting
p =.2688*

Shaking chills
p =.378*

Hypotension
p =.006*

Bradycardia
p =.2343* 5

2
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4

4

7

6

1716

9

*Pearson's Chi-squared test 
 with Yates' continuity correction.

0.125% bupivacaine without
epinephrine + 1.5% lidocaine.
0.25% bupivacaine without
epinephrine + 1.0% lidocaine. 

Figure 3. Radar diagram representing the number of adverse effects 
associated with bupivacaine in the study population, according to 
each cohort study (0.125% bupivacaine and 1.5% lidocaine, green 
line; 0.25% bupivacaine and 1.0% lidocaine, red line). *Pearson’s Chi-
squared test with Yates’ continuity correction.

Table  3. Mean arterial pressure (mmHg) and heart rate (per 
minute) fluctuations along with pre-, trans-, and post-operative, 
per each cohort study

0.125% 
bupivacaine and 
1.5% lidocaine  

(n = 50) 

0.25% bupivacaine 
and 1.0% 
lidocaine  
(n = 50)

p-value

Mean arterial pressure (MAP) (median [minimum-maximum])

Pre–blockade
Blockade
10 min
20 min
30 min
60 min
90 min
120 min

87.7 (66.7-120)
82.3 (63.3-119)
79.3 (56.7-116)
75.7 (56.7-114)
73.3 (52.0-107)
73.7 (54.7-127)
80.2 (60.7-105)
83.3 (56.7-107)
86.7 (65.7-112)

87.3 (73.3-130)
84.0 (63.3-117)
77.0 (56.0-109)
74.3 (53.3-101)
73.7 (42.3-101)
75.5 (46.7-100)
74.3 (52.0-93.3)
73.3 (59.3-92.7)
67.3 (60.7-93.3)

0.9230a

0.7880a

0.6715a

0.5553a

0.3867a

0.3009a

0.0684a

0.0496a

0.0002a

Heart rate (HR) [median (minimum-maximum )]

Pre–blockade
Blockade
10 min
20 min
30 min
60 min
90 min
120 min

90.0 (70.0-130)
90.5 (72.0-120)
90.0 (70.0-113)
90.0 (70.0-115)
91.0 (56.0-117)
90.0 (52.0-110)
89.5 (70.0-120)
90.0 (70.0-110)
90.0 (70.0-110)

80.0 (50.0-117)
83.0 (52.0-114)
86.0 (48.0-103)
83.0 (43.0-107)
82.0 (49.0-110)
86.0 (49.0-112)
86.0 (15.0-117)
90.0 (66.0-118)
89.0 (70.0-103)

0.0103a

0.0336a

0.0072a

0.0090a

0.0285a

0.0474a

0.0621a

0.5307a

0.1530a

a. Mann–Whitney U test.

cesarean section. This research was developed in a 
single healthcare center instead of a multicentric col-
laboration. These research results represent the only 
experience of a referral institution. Finally, our high 
rate of adverse events could be understood as sec-
ondary to the analgesic agents, surgical intervention, 
gestation per se, and its capability of exacerbating the 
side effects of administrated analgesic.

Conclusion

In the context of epidural analgesia during a cesar-
ean section, using 0.125% bupivacaine without epi-
nephrine and 1.5% lidocaine is associated with similar 
analgesic effects than 0.25% bupivacaine without 
epinephrine and 1.0% lidocaine. However, a higher 
bupivacaine concentration is significantly related to 
more frequent drug-related adverse events, especial-
ly hypotension toward the end of the cesarean 
section.

Acknowledgments

The authors thank authorities of the Hospital Gineco-
Obstétrico Enrique C. Sotomayor (HES) and Universi-
dad Católica de Santiago de Guayaquil (UCSG) for 
allowing the development of the present research.

Conflicts of interest

The authors declare no conflicts of interest.

Funding

The authors received no specific funding for this 
work.

Ethical disclosures

Protection of human and animal subjects. The 
authors declare that no experiments were performed 
on humans or animals for this study.

Confidentiality of data. The authors declare that 
no patient data appear in this article.

Right to privacy and informed consent. The au-
thors declare that no patient data appear in this 
article.

References

	 1.	 Ministerio de Salud Pública del Ecuador. Boletín Evaluación de Tecno-
logías Sanitarias (ETES) Ecuador. Quito; 2014.

its observational and consequently non-randomized 
design, with lack of documentation about fluid admin-
istration, vasopressor requirements, post-operative 
bleeding, and assessment of patient satisfaction after 



N. Díaz-Pérez, et al.: Blockade with 0.125% bupivacaine on cesarean

483

	 2.	 Kuczkowski K. Tendencias y avances actuales en anestesia obstétrica: 
la técnica combinada espinal-epidural para analgesia ambulatoria en 
trabajo de parto TT present obstetrical anesthesia tendencies and ad-
vances: the technique combined spinal-epidural for ambulatory. Rev 
Colomb Anestesiol. 2006;34:177-83.

	 3.	 Moore A, Villeneuve V, Bravim B, El-Bahrawy A, El-Mouallem E, Kauf-
man I, et al. The labor analgesia requirements in nulliparous women 
randomized to epidural catheter placement in a high or low intervertebral 
space. Anesth Analg. 2017;125:1969-74.

	 4.	 Powell MF, Jarzombek KW, Venhuizen KJ, Tubinis MD, Morgan CJ, 
Frölich MA. Comparing bupivacaine, lidocaine, and a combination of 
bupivacaine and lidocaine for labor epidural activation: a prospective, 
randomized, double-blind study. Asian J Anesthesiol. 2019;57:55-60.

	 5.	 Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vanden-
broucke JP. The strengthening the reporting of observational studies in 
epidemiology (STROBE) statement: guidelines for reporting of observa-
tional studies. Internist (Berl). 2008;49:688-93.

	 6.	 Prince AR, Amaya R, Alger J, Sierra M. Anestesia regional: casos com-
plicados y factores asociados, hospital escuela universitario, Tegucigal-
pa, Honduras, 2012-2013. Rev Med Hondur. 2015;83:2012-3.

	 7.	 Henrique L, Ferraro C, Takeda A, Fernando L, Rezende AH, Sa-
datsune EJ. Determination of the minimum effective volume of 0. 5 % 
bupivacaine for ultrasound-guided axillary brachial plexus block. Braz J 
Anesthesiol (English Ed). 2014;64:49-53.

	 8.	 Mojica V, Nieuwveld D, Herrera A, Mestres G, López A, Sala-Blanch X. 
Axillary brachial plexus block duration with mepivacaine in patients with 
chronic renal failure. Case-control study. Rev Esp Anestesiol Reanim. 
2017;64:192-7.

	 9.	 Kohl M. Package “MKmisc”; 2019. Available from: http://www.stamats.
de. [Last accessed on 2020 Apr 01].

	 10.	 Chow S, Shao J, Wang H. Sample Size Calculations in Clinical Research. 
2nd  ed. London, United  Kingdom: Chapman and Hall/CRC Biostatistics 
Series; 2008. p. 89.

	 11.	 López-Espinosa N, Ortiz-Martínez N, Mirabal Rodríguez C. Anestesia 
espinal con bupivacaína 0,5% en la cesárea de urgencia. Mediciego. 
2011;17:111.

	 12.	 Díaz-Pérez N, Bajaña-Chávez C. Estudio Comparativo de dos Concen-
traciones de Bupivacaína en Anestesia Epidural Para Cesárea en Pa-
cientes Menores de 35 años en el Hospital Gineco-Obstétrico Enrique 
C. Sotomayor, 2015-2016. Universidad Católica de Santiago de Guaya-
quil; 2017. Available from: http://www.repositorio.ucsg.edu.ec/bits-
tream/3317/8605/3/T-UCSG-POS-EGM-AR-34.pdf.

	 13.	 Santiago R, Posi G, Ogas M, Dicuadro N, González-Vélez M. Uso com-
parativo de bupivacaína vs. Ropivacaína peridural asociados a fentanilo 
en cesárea 1. Rev Arg Anest. 2002;60:209-26.

	 14.	 Rodríguez-Ramón R, Márquez-González H, Jiménez-Báez MV, Ipa-
rrea-Ramos IC. Eficacia analgésica entre dos concentraciones de bupi-
vacaína en mujeres en trabajo de parto. Ensayo clínico controlado alea-
torizado triple ciego. Rev Colomb Anestesiol. 2015;43:179-85.

	 15.	 Rivero-Delgado JJ, Becerra-Mojica MJ, Perea-Bello AH. Dosis bajas de 
bupivacaina subaracnoidea reducen la incidencia de hipotensión duran-
te la cesárea? Rev Colomb Anestesiol. 2004;32:171-7.

	 16.	 Tejada-Perdomo J. Comparación de la Eficacia Analgésica al Administrar 
“Low Dose”de Bupivacaína Más Fentanil vs. Bupivacaína a Dosis Con-
vencional Más Fentanil en Anestesia Subaracnoidea Para Cesárea en 
Pacientes ASA II en el Hospital Universitario Hernando Moncaleano 
Perdo. Universidad Surcolombiana; 2010.

	 17.	 Tsai SH, Yolcu YU, Hung SW, Kurian SJ, Alvi MA, Fu TS, et al. The 
analgesic effect of intravenous lidocaine versus intrawound or epidural 
bupivacaine for postoperative opioid reduction in spine surgery: a syste-
matic review and meta-analysis. Clin Neurol Neurosurg. 2021;201: 
106438.

	 18.	 Wang LZ, Zhang YF, Hu XX, Chang XY. A  randomized comparison of 
onset of anesthesia between spinal bupivacaine 5  mg with immediate 
epidural 2% lidocaine 5 mL and bupivacaine 10 mg for cesarean delivery. 
Int J Obstet Anesth. 2014;23:40-4.

	 19.	 Huang B, Huang Q, Hai C, Zheng Z, Li Y, Zhang Z. Height-based dosing 
algorithm of bupivacaine in spinal anaesthesia for decreasing maternal 
hypotension in caesarean section without prophylactic fluid preloading 
and vasopressors: study protocol for a randomised controlled non-infe-
riority trial. BMJ Open. 2019;9:e024912.


