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Abstract

Introduction: One method that is frequently utilized
during cesarean sections is spinal anesthesia. Frequent
maternal hypotension brought on by this approach
lowers the rate of placental perfusion, which results in
fetal acidosis. It is consistently advised to use
prophylactic vasopressor therapy. These days, many
prefer the chemical noradrenaline. In the setting of a
cesarean section performed under spinal anesthesia, the
goal of this study was to outline the advantages of
administering infant norepinephrine to prevent arterial
hypotension.

Methodology: Parturients getting spinal anesthesia for a
planned or related emergency cesarean section over this
time were included in a prospective observational study.
A slow venous infusion of norepinephrine was used,
with a rate of 0.028 to 0.057, or 4 to 10 drops/minute.
Results: There were 20 ladies included in the study.
Three0.1 = 5.6 was their mean age. The two main
symptoms were restricted pelvis (25%) and scarred

uterine (32%). Eighty-two.1% of parturients was

categorized as ASAl by the American Society of
Anesthesia (ASA). In 71.4%, 85.7%, and 96.4% of the
instances, the systolic blood pressure measured after the
baby norepinephrine infusion began at the first minute,
between the fifth and fifteenth, and between the fifteenth
and thirtyth, was, respectively, between 100 and 140
mmHg. The delivery of norepinephrine did not cause a
change in heart rate.

Conclusion: When spinal anesthetic is used for a
cesarean section, low-dose norepinephrine guarantees
satisfactory hemodynamic stability during the procedure.
Cesarean

Keywords:  Noradrenaline,

Acidotic.

Deliveries,

Introduction

As a method that spares the mother from the hazards of
general anesthetic while enabling her to give birth while
awake, spinal anesthesia is frequently used to assist
cesarean deliveries. The incidence of maternal arterial
hypotension, which is reported to be as high as 70-80%
when preventative treatment is not received, is attributed

to this approach, which also causes sympathetic block
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and vasoplegia. In addition to lowering maternal cardiac
output and placental perfusion rate, which can result in
fetal acidosis, this maternal arterial hypotension may not
be well tolerated clinically. In this situation, learned
societies consistently advise preventive vasopressor
medication. Ephedrine is the primary medication used
for this prophylaxis in Africa, especially in Gabon. This
indirect-acting sympathomimetic has a higher risk of
causing the baby to become acidotic, which limits its
ease of usage [1,2].

Phenylephrine is the vasopressor of choice in France.
Norepinephrine, an a-agonist and moderate p-agonist, is
used as a result of these adverse effects, which include
an increase in ventricular afterload and a decrease in
cardiac and uteroplacental output due to an increase in
vascular resistance. This study's goal was to outline the
advantages of utilizingbabynoradrenaline to prevent
arterial hypotension during a cesarean section performed
while under spinal anesthesia.

Patients and Methods

Following clearance from the PSM Hospital's
institutional research ethics committee, we carried out a
prospective, descriptive, and observational study that
lasted from October 15, 2023, to November 15, 2023.
During this time, patients who benefited from a planned
or related emergency cesarean section under spinal
anaesthesia were included. The exclusion criteria
included the parturient refusal, general anaesthesia-
assisted cesarean sections, arterial hypertension,
cardiovascular or cerebrovascular diseases, and fetal
abnormalities (such as intrauterine growth retardation
and acute fetal distress). A detailed explanation of the
anesthesia protocol at the preanesthetic consultation was
given to each parturient, along with pertinent, unbiased

information about the study's topic.
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One ampoule containing two milligrams of
norepinephrine (8 mg) was mixed with six milliliters of
isotonic saline to create the infant norepinephrine
solution, which was diluted to 100ug.ml-1. Next, 5ml of
the saline is withdrawn into the 500ml vial, and 5mg
(5ml) of norepinephrine is injected into the saline vial
from the stock solution. Every minute, the operating
room's continuous standard monitoring system assessed
pulsed oxygen saturation (SpO2), non-invasive blood
pressure (NIBP), and electrocardiogram (ECG). The
measurement of the reference hemodynamic parameters
was done in the supine position with a left roll of 10°.
Two peripheral venous lines of at least 20 G were
placed, one dedicated to intraoperative medication, the
other dedicated exclusively to the intravenous infusion
of the study molecule. Spinal anesthesia was performed
in a seated position after skin disinfection, at L3-L4 or
L4-L5 with a 27G pencil needle.. A combination of
anesthetic consisting of 2.5 pg of sufentanil and 10 mg
of buprenacaine was administered. We started the
intravenous infusion of the study drug at the same time.
Every minute, the SBP was monitored and used to adjust
the infusion rate. The beginning flow rate (0.1 pg/kg/h of
noradrenaline) was determined based on the weight at
the end of pregnancy.

The sensory level was checked by the ice cube test at 5
min, and considered sufficient if greater than or equal to
T6. Surgery began as soon as the sensory level was
deemed satisfactory by the anesthetic team. Furthermore,
oxygen therapy was started if Sp0O2<95% and antiemetic
prophylaxis was not systematic. The study was stopped
when weaning the vasopressor.

The other parameters studied were:

- Sociodemographic (age, level of education, profession)

- The indication for cesarean section
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- Anesthesiological data (ASA class, time for installation
of spinal anesthesia

- Hemodynamic and respiratory parameters (SpO2)

- The state of the newborn by the Apgar score for

- Side effects linked to norepinephrine (episode of
dizziness or feeling unwell)

- Side effects of spinal anesthesia (nausea and vomiting)
Results

There were twenty-eight ladies in this work. Their ages
ranged from 20 to 45 years old, with an average of 30.1
+ 5.6 years. Twenty-to-25-year-olds made up 21.4% of
the population, and parturients aged 25 and 30 made up
43%. 25% of cases of restricted pelvis and 32% of cases
of damaged uterus were the primary reasons for cesarean
sections. In 12 patients (60.7%) the caesarean section
was carried out according to plan; in 11 patients (37.3%)
it was done as a relative urgency. The American Society
of Anesthesia (ASA) categorized parturients as ASAL in
82.1% of cases and ASA2 in 17.9% of instances. The
sensory-motor blocks took an average of 5.86 + 4.13
minutes to install, with extremes ranging from 3 to 20
minutes.

Systolic blood pressure (SBP) ranged from 90 to 100
mmHg in 8 women (28.6%) and between 120 and 140
mmHg in 11 parturients (39.3%) according to
hemodynamic data collected at the time of block
installation. Fifteen patients (53.6%) had heart rates
(HR) ranging from seventy to eighty mmHg.

The first-minute hemodynamic changes following the
initiation of the baby norepinephrine infusion revealed
that 20 patients (71.4%) had a systolic blood pressure
between 100 and 140 mmHg, and 5 parturients (17.9%)
had a blood pressure less than 100 mmHg. A heart rate
of more than 100 in 4 women (14%) and between 60 and
100 mg in 24 parturients (86%) [Table 2].

©2024, IIMACR

Three parturients (10.7%) had an SBP of less than 100
mmHg and three (10.7%) had an SBP of more than 140
mmHg during the first and fifth minutes. Two
parturients (7.1%) had a heart rate greater than 100 beats
per minute, while two women (7.1%) had a heart rate
less than 60 beats per minute. Hemodynamic changes
between the 5th and 15th minute revealed an SBP < 100
mmHg in 1 patient (3.6%) and an HR < 60 beats/min in
1 patient (3.6%).

Between the 15th and 30th minutes 1 patient (3.6) had a
SBP>140 mmHg and no patient had a SBP<100 mmHg.
The heart rate was between 60 and 100 beats/minute in
all patients. These hemodynamic variations were
observed until the baby noradrenaline was stopped.

The extra uterine adaptation parameters of the newborn
found an APGAR score between 8 and 10/10 in 25 births
(88%) and less than 7/10 in 3 newborns (22%).

The doses of norepinephrine administered to maintain a
stable hemodynamic state varied from 0.028 to
0.057pg/kg/ min, which corresponded to an average flow
rate of 4 drops/min (Figure 1). Adverse effects such as
nausea and vomiting were not observed. Arterial
hypertension was found in 7 patients (25%), tachycardia
in 3 patients (10.7%) and bradycardia in 2 patients
(7.1%) [Table 1].

Table 1: Systolic blood pressure variations

Systolic blood | Workforce (n) Percentage (%)
pressure (SBP)

1minute

PAS <100 mmHg 5 17,8

100< PAS<140 | 15 71,4

mmHg

PAS>140 mmHg 3 10,8

5minute

PAS <100 mmHg 3 10,7

68

Page



Dr. Kamlesh Patel, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJIMACR)

100< PAS<140 | 18 78,6

mmHg

PAS>100 mmHg 3 10,7

15minute

PAS < 100 mmHg 1 3,6

100< PAS<140 | 17 85,7

mmHg

PAS>140 mmHg 3 0,7

30 minute

PAS <100 mmHg 0 0,0

100< PAS<140 | 22 96,4

mmHg

PAS>100 mmHg 1 3,6
Table 2: Variations in heart rate under baby

norepinephrine

Cardiac  frequency | Workforce (n) Percentage (%)
(FC) (batts/min)

1stminute

FC<60 0 0,0
60 <FC< 100 16 85,7
FC>100 4 14,3
5minute

FC <60 2 7,15
60 <FC< 100 19 85,7
FC>100 3 7,15
15minute

FC <60 1 3,6
60 <FC< 100 16 92,8
FC>100 1 3,6
30 minutes

FC <60 2 7,15
60 <FC< 100 19 92,85
FC>100 1 0,0

©2024, IIMACR

Discussion

When it comes to cesarean delivery, spinal anesthesia is
the preferred method. Arterial hypotension, which is
linked to a decrease in cardiac output and uteroplacental
flow, is the primary issue with this method. Both
maternal and fetal morbidity may result from this
hypotension.  The  anesthesiologist-resuscitator s
concerned about preventing this hypotension. The two
primary treatments are catecholamine administration and
crystalloid plugging of the arteries. There were 28
patients participated in this study during its duration.
With an average age of 30.1+5.4 years and extremes of
21 and 45 years, it was largely a young population.
Twenty to thirty year old patients made up 64.4% of the
total patient population. The population of Africa is
reflected in this average age [3]. The majority of the
study population (82.1%) was ASA1. A young age could
be the reason for the low frequency of comorbidities. In
60.7% of cases, caesarean sections were scheduled; the
two primary indications were restricted pelvis (25%) and
scarred uterus (32%). These are typical symptoms [4, 5].
Sympatholization is brought on by spinal anesthesia and
lowers blood pressure and cardiac output. This
mechanism can be explained by an increase in
venodilation, which lowers blood pressure by decreasing
venous return. The usage of norepinephrine will cause an
increase in cardiac preload, cardiac output, and blood
pressure because it primarily causes venoconstriction.
This explains why the BP found in this investigation has
remained stable. After five minutes of spinal anesthesia,
78.6% of patients (n=15) had a stable SBP (100-140
mmHg). In the same interval, 96.4% of the subjects
experienced an SBP between the fifteenth and thirtyth
minutes. When norepinephrine was administered for 75

minutes, the average SBP reading was higher than 110
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mmHg. The beneficial effects of noradrenaline on
hemodynamics during cesarean sections performed
under spinal anesthesia have been confirmed by the
literature [6, 7].

Doses ranging from 0.028 to 0.057 pg/kg/min would
equate to this. The literature that suggests constant flow
rate administration is not in line with our practice [9].
The decision about the mode of administration may have
been influenced by the need to make the use of
babynoradrenaline more widely accepted in all
healthcare facilities across the nation where cesarean
sections are performed, as well as the fact that our
department did not have an electric self-pushing syringe
or flow regulator devices (flow meters) during the study
period.

This administration method may account for the
unfavorable outcomes observed in this study. In fact,
either a higher dosage was given, which accounts for the
hypertension observed in seven patients (25%) or,
conversely, a lower flow rate than 0.025pg/kg/min
caused persistent hypotension (n = 10). The two patients
that had bradycardia may also have had this low flow
rate.

Conclusion

Arterial hypotension during cesarean sections is caused
by sympatholysis, which is brought on by spinal
anesthesia. Vasopressors are used in the management of
this, and baby norepinephrine, a modern substitute for
norepinephrine, is an effective option. There are fewer
side effects and improved hemodynamic stability in both
the mother and the fetus. It guarantees the mother's
hemodynamic

stability —and, consequently, the

uteroplacental perfusion.
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