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Abstract: 
Background: Oxytocin, although routinely administered during caesarean sections to promote uterine 
contraction, is associated with abrupt hemodynamic changes such as hypotension, tachycardia, and reflex 
sympathetic activation. These can lead to maternal discomfort, nausea, vomiting, and compromised uteroplacental 
perfusion. Phenylephrine, an α1-adrenergic agonist, has shown promise in maintaining maternal blood pressure 
during spinal anaesthesia. This study aimed to evaluate the efficacy of phenylephrine in preventing oxytocin-
induced hemodynamic alterations in parturients undergoing lower segment caesarean section (LSCS) under spinal 
anaesthesia. 
Methods: This prospective, randomized, double-blinded study was conducted in the Department of 
Anaesthesiology, Anugrah Narayan Magadh Medical College and Hospital, Gaya, Bihar, from February 2020 to 
January 2022. A total of 120 pregnant women scheduled for elective LSCS under spinal anaesthesia were enrolled 
and randomly divided into two groups: Group P (received prophylactic phenylephrine infusion) and Group C 
(control group received normal saline). Hemodynamic parameters such as heart rate, systolic and diastolic blood 
pressure, and mean arterial pressure were recorded at baseline, during oxytocin administration, and at subsequent 
intervals. 
Results: Patients who received phenylephrine infusion (Group P) showed significantly better hemodynamic 
stability compared to the control group. The incidence of oxytocin-induced hypotension and associated symptoms 
like nausea and vomiting were markedly lower in Group P. The need for rescue vasopressors was also significantly 
reduced in the phenylephrine group. 
Conclusion: Prophylactic phenylephrine infusion is effective in attenuating the hemodynamic responses 
associated with oxytocin administration during caesarean section under spinal anaesthesia. Its routine use can 
improve maternal comfort and safety without compromising fetal outcomes. 
Keywords: Phenylephrine, Oxytocin, Hemodynamic Response, Caesarean Section, Spinal Anaesthesia, Maternal 
Hypotension, Vasopressor, Uterine Contraction. 
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Introduction

Oxytocin is widely administered during caesarean 
section to ensure adequate uterine contraction and 
minimize postpartum hemorrhage, a leading cause 
of maternal morbidity and mortality. However, the 
intravenous administration of oxytocin, especially as 
a rapid bolus, is well-documented to cause 
significant hemodynamic instability including 
hypotension, tachycardia, and myocardial ischemia 
[1]. These effects are further exacerbated under 
spinal anaesthesia, which itself induces vasodilation 
and sympathetic blockade, rendering parturients 

particularly vulnerable to cardiovascular 
fluctuations. Hemodynamic disturbances following 
oxytocin injection can result in maternal discomfort, 
nausea, vomiting, and in severe cases, decreased 
uteroplacental perfusion adversely affecting 
neonatal outcomes [2]. 

Phenylephrine, a selective α1-adrenergic receptor 
agonist, is commonly used as a vasopressor to 
manage spinal-induced hypotension. It acts by 
increasing vascular tone, thereby counteracting the 
vasodilatory effects of both spinal anaesthesia and 
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oxytocin [3]. Unlike other vasopressors such as 
ephedrine, phenylephrine maintains a favorable 
maternal-fetal safety profile and is associated with 
better control of maternal blood pressure without 
significant increases in heart rate or adverse fetal 
effects. 

In recent years, there has been growing interest in 
the prophylactic use of phenylephrine to prevent 
hypotension during caesarean sections [4]. While 
several studies have explored its role in mitigating 
spinal anaesthesia-induced hypotension, limited 
data exists regarding its efficacy in managing the 
specific hemodynamic impact of oxytocin [5]. This 
study aims to evaluate whether the prophylactic 
administration of phenylephrine infusion can 
effectively stabilize maternal hemodynamics in 
response to oxytocin during caesarean section under 
spinal anaesthesia. By focusing on this critical 
perioperative window, the study intends to provide 
clinically relevant evidence that can enhance 
maternal safety and optimize anaesthetic 
management in obstetric settings. 

Methods 

his prospective, randomized, double-blinded study 
was conducted in the Department of 
Anaesthesiology, Anugrah Narayan Magadh 
Medical College and Hospital, Gaya, Bihar, India 
from February 2020 to January 2022. A total of 120 
pregnant women scheduled for elective lower 
segment caesarean section (LSCS) under spinal 
anaesthesia were enrolled in the study after 
obtaining written informed consent. Inclusion 
criteria consisted of American Society of 
Anesthesiologists (ASA) physical status I and II 
parturients with singleton term pregnancies 
undergoing elective caesarean delivery. Exclusion 
criteria included patients with preeclampsia, 
cardiovascular disorders, multiple gestation, 
contraindications to spinal anaesthesia, or known 
hypersensitivity to phenylephrine or oxytocin. 

All patients were preloaded with 10 mL/kg of 
Ringer’s lactate solution prior to the administration 
of spinal anaesthesia. Spinal anaesthesia was 
administered in the L3–L4 interspace using 0.5% 
hyperbaric bupivacaine (10–12 mg) with the patient 
in the sitting position under strict aseptic 
precautions. Immediately after administration of 

spinal anaesthesia, patients were randomly allocated 
into two groups of 60 each using computer-
generated randomization. Group P (Phenylephrine 
group) received a prophylactic phenylephrine 
infusion at a rate of 50 mcg/min started immediately 
after spinal block and continued until uterine 
closure. Group C (Control group) received a similar 
volume of normal saline infusion. 

Oxytocin was administered to all patients as an 
intravenous bolus dose of 3 IU over 15 seconds 
followed by an infusion of 10 IU/hour post-delivery 
of the fetus. Hemodynamic parameters including 
heart rate (HR), systolic blood pressure (SBP), 
diastolic blood pressure (DBP), and mean arterial 
pressure (MAP) were recorded at baseline (before 
spinal block), at the time of oxytocin administration, 
and at 1, 3, 5, 10, and 15 minutes post-
administration. Any episode of hypotension (defined 
as SBP < 90 mmHg or a fall of more than 20% from 
baseline) was treated with incremental boluses of 
phenylephrine (50 mcg) in the control group and 
recorded as rescue medication. Bradycardia (HR < 
60 bpm) was managed with atropine 0.6 mg 
intravenously. 

The primary outcome was the incidence and severity 
of hypotension following oxytocin administration. 
Secondary outcomes included heart rate variability, 
requirement of rescue vasopressors, and incidence 
of nausea, vomiting, and other adverse effects. All 
data were collected by an independent observer 
blinded to group allocation. Statistical analysis was 
performed using appropriate parametric and non-
parametric tests with a significance level set at p < 
0.05. 

Results 

This study included 120 parturients undergoing 
elective caesarean section under spinal anaesthesia, 
equally divided into two groups: Group P 
(phenylephrine infusion) and Group C (control with 
saline). The groups were comparable in 
demographic parameters. Significant hemodynamic 
changes were observed in the control group 
following oxytocin administration, whereas 
phenylephrine maintained better blood pressure 
stability. The incidence of hypotension, nausea, 
vomiting, and requirement for rescue vasopressors 
were significantly lower in Group P.

 
Table 1: Comparison of Demographic Data Between Groups 

Parameter Group P (n=60) Group C (n=60) p-value 
Age (years) 27.8 ± 3.6 28.1 ± 3.4 0.61 
Weight (kg) 63.2 ± 5.1 62.8 ± 5.3 0.68 
Height (cm) 158.6 ± 4.7 159.1 ± 4.5 0.49 
ASA Grade I/II 40/20 42/18 0.68 
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Table 2: Baseline Hemodynamic Parameters 
Parameter Group P Group C p-value 
HR (bpm) 86.2 ± 5.4 85.7 ± 5.8 0.52 
SBP (mmHg) 118.4 ± 6.2 117.6 ± 6.5 0.39 
DBP (mmHg) 74.3 ± 4.1 73.9 ± 4.3 0.57 
MAP (mmHg) 89.0 ± 4.8 88.5 ± 5.0 0.47 

Table 3: Systolic Blood Pressure Post-Oxytocin Administration 
Time Point Group P (mmHg) Group C (mmHg) p-value 
Baseline 118.4 ± 6.2 117.6 ± 6.5 0.39 
1 min post 114.2 ± 5.8 96.5 ± 7.2 <0.001 
3 min post 113.6 ± 6.0 94.3 ± 6.8 <0.001 
5 min post 115.0 ± 5.4 96.8 ± 6.5 <0.001 

Table 4: Mean Arterial Pressure (MAP) Trend Post-Oxytocin 
Time Point Group P (mmHg) Group C (mmHg) p-value 
Baseline 89.0 ± 4.8 88.5 ± 5.0 0.47 
1 min post 86.2 ± 5.2 72.8 ± 6.1 <0.001 
3 min post 85.4 ± 5.0 70.6 ± 6.4 <0.001 
5 min post 87.0 ± 4.9 73.2 ± 6.2 <0.001 

Table 5: Heart Rate Variation Post-Oxytocin 
Time Point Group P (bpm) Group C (bpm) p-value 
Baseline 86.2 ± 5.4 85.7 ± 5.8 0.52 
1 min post 88.5 ± 4.9 102.6 ± 6.3 <0.001 
3 min post 87.0 ± 5.2 99.3 ± 5.9 <0.001 
5 min post 85.8 ± 4.7 96.5 ± 6.1 <0.001 

Table 6: Incidence of Hypotension 
Group Number of Patients with Hypotension Percentage (%) p-value 
Group P 8 13.3% 

 

Group C 34 56.7% <0.001 

Table 7: Use of Rescue Vasopressors 
Group Required Rescue Dose Mean Dose (mcg) p-value 
Group P 6 75 ± 18 

 

Group C 28 187 ± 34 <0.001 

Table 8: Incidence of Nausea and Vomiting 
Side Effect Group P (n=60) Group C (n=60) p-value 
Nausea 4 (6.7%) 20 (33.3%) <0.001 
Vomiting 2 (3.3%) 12 (20%) 0.004 

Table 9: Sedation Scores (Ramsay Scale) 
Sedation Score Group P (n) Group C (n) p-value 
Score 2 38 36 0.68 
Score 3 22 24 0.71 

Table 10: Neonatal APGAR Scores 
Time (minutes) Group P (Mean ± SD) Group C (Mean ± SD) p-value 
1 minute 7.8 ± 0.5 7.7 ± 0.6 0.42 
5 minutes 9.0 ± 0.4 9.1 ± 0.3 0.31 

 
Discussion 

The present study demonstrates that prophylactic 
administration of phenylephrine infusion is highly 
effective in mitigating the hemodynamic instability 
caused by intravenous oxytocin following spinal 
anaesthesia in patients undergoing elective 
caesarean section [6]. Oxytocin, though essential for 
uterine contraction and prevention of postpartum 

hemorrhage, is associated with significant 
cardiovascular changes, particularly when 
administered rapidly as a bolus. These changes are 
further amplified under the vasodilatory effects of 
spinal anaesthesia, often resulting in sudden 
hypotension and compensatory tachycardia, as 
observed in the control group of this study [7]. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                           International Journal of Current Pharmaceutical Review and Research  

245   

Phenylephrine, a selective alpha-1 adrenergic 
agonist, counters the vasodilation induced by spinal 
anaesthesia by increasing systemic vascular 
resistance. The results from this study indicate that 
phenylephrine maintained both systolic and mean 
arterial pressures within normal limits and prevented 
reflex tachycardia by maintaining effective vascular 
tone [8,9]. The incidence of hypotension was 
significantly lower in the phenylephrine group 
(13.3%) as compared to the control group (56.7%), 
thereby reducing the need for rescue vasopressors 
and associated side effects. Additionally, maternal 
side effects such as nausea and vomiting—common 
with sudden hypotensive episodes—were also 
substantially reduced in the phenylephrine group 
[10,11]. 

Importantly, neonatal outcomes as assessed by 
APGAR scores were similar between the two 
groups, indicating that phenylephrine use does not 
adversely impact fetal wellbeing when used 
appropriately during caesarean section [13,14]. This 
supports existing literature that phenylephrine is a 
safe and effective vasopressor for obstetric use. 
Furthermore, sedation scores and maternal comfort 
remained comparable in both groups, underscoring 
the clinical utility of phenylephrine without 
compromising patient experience [15,16]. 

These findings are consistent with earlier studies 
that endorse the use of phenylephrine infusion as a 
preventive strategy rather than a reactive measure 
for managing hemodynamic fluctuations during 
caesarean section [17]. It also underscores the 
necessity of protocol-based interventions to reduce 
adverse maternal outcomes and improve safety in 
obstetric anaesthesia practices. By maintaining 
stable hemodynamics during the critical 
intraoperative period, phenylephrine ensures 
improved maternal comfort and may contribute to 
better perioperative outcomes [18,19]. 

Conclusion 

The present study demonstrates that prophylactic 
administration of phenylephrine infusion is highly 
effective in mitigating the hemodynamic instability 
caused by intravenous oxytocin following spinal 
anaesthesia in patients undergoing elective 
caesarean section. Oxytocin, though essential for 
uterine contraction and prevention of postpartum 
hemorrhage, is associated with significant 
cardiovascular changes, particularly when 
administered rapidly as a bolus. These changes are 
further amplified under the vasodilatory effects of 
spinal anaesthesia, often resulting in sudden 
hypotension and compensatory tachycardia, as 
observed in the control group of this study. 

Phenylephrine, a selective alpha-1 adrenergic 
agonist, counters the vasodilation induced by spinal 
anaesthesia by increasing systemic vascular 

resistance. The results from this study indicate that 
phenylephrine maintained both systolic and mean 
arterial pressures within normal limits and prevented 
reflex tachycardia by maintaining effective vascular 
tone. The incidence of hypotension was significantly 
lower in the phenylephrine group (13.3%) as 
compared to the control group (56.7%), thereby 
reducing the need for rescue vasopressors and 
associated side effects. Additionally, maternal side 
effects such as nausea and vomiting—common with 
sudden hypotensive episodes—were also 
substantially reduced in the phenylephrine group. 

Importantly, neonatal outcomes as assessed by 
APGAR scores were similar between the two 
groups, indicating that phenylephrine use does not 
adversely impact fetal wellbeing when used 
appropriately during caesarean section. This 
supports existing literature that phenylephrine is a 
safe and effective vasopressor for obstetric use. 
Furthermore, sedation scores and maternal comfort 
remained comparable in both groups, underscoring 
the clinical utility of phenylephrine without 
compromising patient experience. 

These findings are consistent with earlier studies 
that endorse the use of phenylephrine infusion as a 
preventive strategy rather than a reactive measure 
for managing hemodynamic fluctuations during 
caesarean section. It also underscores the necessity 
of protocol-based interventions to reduce adverse 
maternal outcomes and improve safety in obstetric 
anaesthesia practices. By maintaining stable 
hemodynamics during the critical intraoperative 
period, phenylephrine ensures improved maternal 
comfort and may contribute to better perioperative 
outcomes. 
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