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ABSTRACT 
Background: Hypotension is a frequent complication highly associated with spinal anesthesia during lower segment cesarean 
section that imposed adverse effects related to maternal as well as fetal. 
Purpose: The purpose: of this study is to lighten the comparison of vasopressor (Phenylephrine boluses vs. noradrenaline 
boluses) use to treat hypotension after spinal anesthesia in LSC patients 
Study design: randomized double-blind study design. 
Method: This randomized double-blind study was performed at the department of anesthesia, critical care, and pain medicine at 
Aziz Bhatti Shaheed Teaching Hospital, Gujrat Pakistan, and was conducted from Jun 2020 to Jun 2021. The patients aged 
between 20 to 40 years who went through lower segment cesarean section were part of this study. A total of 60 patients were 
divided into two groups namely groups A and B. Group A contain 30 patients in the same way group occupied with 30 patients 
and by using a random allocation procedure or protocol, the randomized number was assigned to all patients via the computer-
generated system. Group A received phenylephrine and Group B received noradrenaline. 
Results: Statically analysis was performed using SPSS software. In the case of group A, the mean arterial pressure was 
measured at 115.03 ± 8.69, heart rate, beats/min was measured at 65.72 ± 9.46, and bradycardia was found in 14 (46.6%) 
patients out of 30 of group A with a mean value of beats 43.65 ± 3.23, hypotension was found in 4.31 ± 2.11 cases and to treat 
its repeated episodes with phenylephrine boluses was used 4.21 ± 1.21. In the case of group B, the mean arterial pressure was 
measured at 121± 9.86, heart rate, beats/min was measured at 80.42± 8.01, and bradycardia was found in 8 (26.6%) patients 
out of 30 of group B with a mean value of beats 45.23± 2.13, hypotension was found in 2.21± 1.03 cases and to treat its 
repeated episodes with noradrenaline boluses was used 3.98± 1.32 and all the variables was found with significant results. 
Conclusion: We conclude that noradrenaline shows ameliorated response to handle the hypotension situation after spinal 
anesthesia as compared to phenylephrine.  
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INTRODUCTION 
During the cesarean section, hypotension is a common 
physiological response with spinal anesthesia that have significant 
adverse maternal outcomes including nausea, vomiting, and 
dizziness with a 70% incidence rate.1 Hypotension can be harmful 
to both the fetus as well as mother, like reductions in placental 
blood flow and fetal acidosis may occur as a result of prolonged 
hypotension. Effective caution and treatment for spinal 
hypotension have great clinical importance. Therefore, its common 
management recommends the use of vasopressors such as 
ephedrine, phenylephrine, and norepinephrine.2 Study on these 
vasopressors provides a better response in lowering the incidence 
of fetal acidosis, vomiting, and nausea. On the other hand, 
phenylephrine considered a first-line agent assists in the reduction 
of cardiac output.3-4 From the previous few years, noradrenaline is 
getting attention as a substitute for phenylephrine in case of 
obstetric anesthesia to avoid hypotension.5 Usually, noradrenaline 
is considered a vasopressor in the critical care setting, mostly used 
to manage septicaemic shock, it is an alpha-adrenergic agonist, 
and has little beta-adrenergic agonistic activity but doesn’t cause 
adverse effects like bradycardia caused by using the 
phenylephrine.6 
 More, promising results have been obtained with 
norepinephrine infusion for prophylaxis to treat maternal 
hypotension. Thus, in the case of cesarean delivery, 
norepinephrine infusion is recognized as the best alternative to 
phenylephrine infusion.7  While the use of noradrenaline (NA) bolus 
to treat and manage maternal hypotension has not been properly 
studied.8 Limited numbers of studies have demonstrated the NA 
bolus to maintain blood pressure during cesarean delivery.9-

10 Although clinical trials and research about the prevention of 
spinal hypotension have recommended prophylactic infusion use 
of intravenous bolus is still deemed a common medication 
preferred by anesthesiologists in China.11 In this study, we aimed 

to compare both phenylephrine bolus and noradrenaline bolus 
effectiveness to treat hypotension after spinal anesthesia during 
the lower segment cesarean section (LSCS).   
 

METHODOLOGY 
This randomized double-blind study was performed at the 
department of anesthesia, critical care, and pain medicine at Aziz 
Bhatti Shaheed Teaching Hospital, Gujrat Pakistan, and was 
conducted from Jun 2020 to Jun 2021. We obtained approval from 
the Ethical Committee of the Hospital and written consent was 
signed by all participants which contain all the information 
necessary to acknowledge the participant. 
Inclusion criteria: The patients aged between 20 to 40 years who 
went through lower segment cesarean section were part of this 
study. A total 60 number of patients were divided into two groups 
namely groups A and B. Group A contain 30 patients in the same 
way group occupied with 30 patients and by using a random 
allocation procedure or protocol, the randomized number was 
assigned to all patients via the computer-generated system. 
Exclusion criteria: The patients who come under the category of 
hypersensitivity to phenylephrine or norepinephrine, hypertensive 
disorder of pregnancy, diabetes, use of vasoactive medication, 
cardiovascular, cerebrovascular disease, concurrent with pre-
hypertension, fetal abnormalities, fetal distress, twin gestation, 
diagnosed with anxiety or depression during pregnancy were 
excluded from the study. More patients younger than 20 and older 
than 40 years of age were also removed from our study.            
Procedure: Group A received phenylephrine and Group B 
received noradrenaline. All the essential protocols were performed 
required for the LSCS. After dilution of both drugs phenylephrine 
and noradrenaline was loaded in a coded 10-mL syringe, 50 µg/mL 
phenylephrine dose and 5 µg/mL noradrenaline doses were used 
to treat the hypotension, and then data were collected for further 
analysis.  The patients of both groups received the drug doses 
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through an intravenous bolus route. Blood pressure and heart rate 
were consistently monitored every 3 minutes till the end of the 
surgery. In case of dropped systolic blood pressure under 
baseline, patients are given a defined dose of drugs as per their 
group division. 0.7mg intravenous atropine was used to treat the 
bradycardia. In the case of bradycardia heart rate was less than 50 
beats/min (bpm), and hypertension was associated with an 
increase in systolic blood pressure (120%). Data of all the patients 
was collected for comparison of phenylephrine and noradrenaline 
to further perform the static calculation.      
Statically Analysis: The static analysis was conducted in SPSS 
software version 20.0. The final data for continuous variables were 
presented in mean and standard deviation. The association 
between the variables was determined using Pearson’s Chi-square 
test. T-test was applied to compare the mean of continuous 
parameters between two groups and a p-value less than 0.05 was 
shows significant results.   
 

RESULTS 
General characteristics of participants are presented in the table.1. 
Out of 60 patients, 30 patients of group A had a mean age of 26 ± 
9.56 years with a p-value of 0.23, and mean weight (kg) ± SD was 
measured at 55.13 ± 7.20 with a p-value 0.52, mean height ± SD 
(cm) was measured 158.43 ± 5.21 with p- value 0.46, mean BMI ± 
SD kgm-2 was 25.33 ± 2.01 along p- value 0.52, and Gestation 
weeks was noted 39.2 ± 1.2 along p-value 0.62.  
 Group B also contained 30 patients with a mean age of 27 ± 
8.39, a p-value of 0.23, measured data of mean weight ± SD (kg) 
was 59.47 ± 6.42, measured mean height ± SD (cm) of this group 
was 156.56 ± 6.13, mean BMI ± SD kgm-2 of patients was 25.54 ± 
2.05 along p-value 0.52 and Gestation weeks was 39.5 ± 1.4 with 
p-value 0.62. 
 The variables were measured after spinal anesthesia of 
LSCS, their results were represented in table.2 with mean and 

standard deviation. In the case of group A, the mean arterial 
pressure was measured at 115.03 ± 8.69, heart rate, beats/min 
was measured at 65.72 ± 9.46 showing the lower heart rate in 
group patients with slightly unstable arterial blood 
pressure, bradycardia was found in 14 (46.6%) patients out of 30 
of group A with a mean value of beats 43.65 ± 3.23, hypotension 
was found in 4.31 ± 2.11 cases and to treat its repeated episodes 
with phenylephrine boluses was used 4.21 ± 1.21 and all the 
variables was found with significant results. 
 In the case of group B, the mean arterial pressure was 
measured at 121± 9.86, heart rate, beats/min was measured 
at 80.42± 8.01, which shows a slight variation in heart rate in group 
b patients with stable arterial blood pressure, bradycardia was 
found in 8 (26.6%) patients out of 30 of group B with the mean 
value of beats 45.23± 2.13, hypotension was found in 2.21± 1.03 
cases and to treat its repeated episodes with noradrenaline 
boluses was used 3.98± 1.32 and all the variables was found with 
significant results. 
 So, an overall comparison of both drugs shows that better 
results to control the hypotension were observed in group B 
patients who were treated with noradrenaline bolus while the 
response of phenylephrine bolus was not effectively measured in 
our study.      
 
Table 1: Characteristics of 60 patients of current study 

Characteristics  Group A, N=30  Group-B, N=30 P-value  

Mean Age ± SD(years) 26 ± 9.56 27 ± 8.39 0.23 

 

Mean weight ± SD (kg) 55.13 ± 7.20 59.47 ± 6.42   0.52 

Mean height ± SD (cm) 158.43 ± 5.21 156.56 ± 6.13 0.46 

Mean BMI ± SD kgm-2 25.33 ± 2.01 25.54 ± 2.05 0.52 

Gestation, weeks  39.2  ± 1.2 39.5 ± 1.4 0.62 

Group A= Patients received phenylephrine bolus, Group B = Patients 
received noradrenaline bolus SD= Standard Deviation 

 
Table 2: Comparison of women undergo through LSCS, receiving the phenylephrine and noradrenaline boluses after spinal anesthesia  

Variables  Group A, n=30  Group B, n=30 F-value P-value  

 Mean  SD Mean  SD  

Systolic arterial blood pressure (mmHg) 115.03  8.69 121 9.86 4.56 0.012 

Heart rate, beats/min 65.72   9.46 80.42 8.01 3.32 0.022 

Bradycardia  beats less than 50/min  43.65 3.23 45.23 2.13 2.65 0.0.32 

14(46.6%) 8(26.6%) 

Hypotension cases 4.31 2.11 2.21 1.03 2.84 0.036 

Vasopressor boluses needed to treat repeated hypotensive 
episodes 

4.21 1.21 3.98 1.32 2.59 0.029 

 

DISCUSSION 
For years, the selection of vasopressor is a long-lasting debate to 
treat the hypotension of anesthesia12 while potentially deleterious 
effects of alpha-agonist phenylephrine that reduced the uterine 
blood flow with an increase of peripheral vascular 
resistance.13 Although the researcher has applied invasive 
techniques to pregnant women to define the hemodynamic profile 
of vasoactive agents. Hypotension could be developed as a result 
of the reduction in peripheral vascular resistance that ultimately 
enhances the stroke volume, and heart rate and leads to induced 
cardiac output.14-15 In a study of randomized trial phenylephrine 
administration outcomes were the fastest and most effective 
means to restore arterial pressure.14 on the other hand, we had not 
observed sufficient effective response of phenylephrine to control 
arterial pressure as compared to noradrenaline. In the current 
study, the best response was observed with the use of 
noradrenaline. Noradrenaline was reported with high cardiac 
output as compared to phenylephrine during spinal anesthesia of 
LSCS.16 
 In one more attempted randomized control trial about the 
elective cesarean section by treating hypotension with 
phenylephrine and noradrenaline demonstrated that both 
vasopressors had reversed the post spinal hypotension without 
adverse effects like bradycardia.17 In our study we found less 

number of patients with bradycardia by using noradrenaline in 
group B people.  In a comparative study of both vasopressors but 
as prophylactic bolus demonstrated the specific response on 
different doses such as 10µg noradrenaline shows significantly 
lower bradycardia than 50µg of phenylephrine.18 Present research 
demonstrated that fewer hypotension episodes were observed in 
the 2nd group with lesser cases of bradycardia and significant 
stable arterial blood pressure was found in this literature study. 
 

CONCLUSION 
Eventually, we found that noradrenaline is more effective in 
comparison to phenylephrine bolus to prevent spinal hypotension 
with lesser adverse effects. But still, more research is required to 
confirm the safety of obstetric patients while using both drugs for 
LSCS. 
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