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ABSTRACT 
Objective: To compare the efficacy of prophylactic ephedrine versus fluid preload (Hartmann’s solution) in preventing 
hypotension in women undergoing cesarean section under spinal anesthesia at a teaching hospital 
Methodology: Study was conducted in the Department of Anesthesiology at Liaquat University Hospital, Hyderabad from 
January 2023 to September 2023. Patients were randomly divided into two groups (Group A and Group B) using a draw 
method, where they selected sealed envelopes marked A or B. Group A received prophylactic ephedrine (0.25 mg/kg 
intravenous infusion immediately after bupivacaine injection), while Group B received prophylactic fluid preload (20 mL/kg 
Hartmann’s solution over 10–15 minutes before spinal anesthesia).   
Results: The study enrolled a total of 62 patients, equally divided into Group A and Group B, with 31 patients in each group. 
The two groups were comparable in terms of age (32.32 ± 5.62 years in Group A vs. 30.35 ± 3.31 years in Group B, p = 0.197) 
and BMI (26.96 ± 2.88 kg/m² in Group A vs. 27.03 ± 3.31 kg/m² in Group B, p = 0.964). In terms of efficacy, Group A 
demonstrated a significantly higher success rate compared to Group B (67.7% vs. 38.7%, p = 0.022). 
Conclusion: The frequency of hypotension is lower in women receiving prophylactic ephedrine during spinal anesthesia for 
cesarean section compared to those given a Hartmann’s solution preload. 
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INTRODUCTION 
Spinal anesthesia is widely used for cesarean deliveries due to its 
rapid onset and effective pain control1. However, a significant 
complication is spinal anesthesia-induced hypotension (SAIH), 
which occurs in 50-80%2 of parturients without prophylactic 
intervention. This abrupt drop in blood pressure results from 
sympathetic blockade, leading to reduced systemic vascular 
resistance and venous return3. Hypotension can compromise 
uteroplacental perfusion, increasing the risk of fetal acidosis and 
maternal nausea or vomiting. Given its high incidence and 
potential adverse effects, effective prevention and management 
strategies are essential in obstetric anesthesia4.   
 Two common approaches to mitigate SAIH are fluid 
preloading and vasopressor administration, such as ephedrine5. 
Fluid preloading, typically with crystalloids or colloids, aims to 
expand intravascular volume and counteract vasodilation6. 
However, its efficacy remains debated, as rapid fluid shifts and 
limited duration of action may reduce its effectiveness. Conversely, 
ephedrine, a mixed alpha- and beta-adrenergic agonist, increases 
blood pressure by enhancing cardiac output and peripheral 
resistance7. While effective, ephedrine may cross the placenta and 
cause fetal tachycardia or acidosis, raising concerns about its 
safety8,9. 
 The optimal strategy for preventing SAIH in cesarean 
deliveries remains controversial. Some studies advocate for 
combined fluid and vasopressor therapy, while others suggest that 
vasopressors alone may suffice10. Fluid preloading is non-
pharmacological and avoids drug-related side effects, but its 
benefits may be limited in parturients with rapid hemodynamic 
changes. On the other hand, ephedrine provides a reliable pressor 
response but requires careful dosing to minimize fetal effects. 
Understanding the comparative efficacy and safety of these 
interventions is important for improving maternal and neonatal 
outcomes11. 
 The findings of this study will contribute to evidence-
based guidelines for managing SAIH in obstetric anesthesia. If fluid  
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preloading proves non-inferior to ephedrine, it could reduce 
reliance on vasopressors and minimize fetal drug exposure. 
Conversely, if ephedrine demonstrates superior hemodynamic 
control, its judicious use may be prioritized. Ultimately, this 
research will help optimize anesthesia protocols to enhance 
outcomes for both mothers and newborns undergoing cesarean 
delivery. 
 

METHODOLOGY 
Study was randomized controlled trial in design and conducted in 
the Department of Anesthesiology at Liaquat University Hospital, 
Hyderabad from January 2023 to September 2023. Study was 
started after obtaining approval from the Ethics Committee. 
Sample size of 62 patients was calculated using 95 CI, margin of 
error 0.5% and efficacy of ephedrine 74%2 and fluid preload 50%2. 
Participants were women aged 20 to 40 years, both nulliparous 
and multiparous, with a gestational age greater than 37 weeks, 
undergoing cesarean section under subarachnoid block. Exclusion 
criteria comprised patients with local anesthetic allergies, 
hypertension, shock, bleeding disorders, spinal injection site 
infections, spinal deformities, or known valvular heart disease.   
 Before the procedure, all patients were thoroughly briefed 
about the study protocol, potential risks, and benefits, and written 
informed consent was obtained from each participant. Baseline 
demographic and clinical data, including weight, height, body mass 
index (BMI), age, type of cesarean section (elective or 
emergency), and baseline blood pressure measurements, were 
meticulously recorded. Using a randomized draw method, patients 
were allocated into two groups Group A and Group B by selecting 
sealed, opaque envelopes labeled either "A" or "B." Group A 
received prophylactic intravenous ephedrine at a dose of 0.25 
mg/kg, administered immediately after the intrathecal injection of 
bupivacaine, while Group B received a prophylactic fluid preload 
consisting of 20 mL/kg of Hartmann’s solution, infused over 10–15 
minutes prior to the administration of spinal anesthesia.   
 Spinal anesthesia was performed by a senior consultant 
anesthetist using a standardized technique with a 27-gauge pencil-
point spinal needle at the L3-L4 or L4-L5 interspace, with correct 
positioning confirmed by free cerebrospinal fluid (CSF) flow. 

mailto:drkelashmalhi@gmail.com


A. Khan, M. A. Siddiqui, H. Asad et al 

 
P J M H S  Vol. 18, No. 01, January, 2024   303 

Following the induction of spinal anesthesia, blood pressure was 
continuously monitored at regular intervals for the first 15 minutes 
to promptly detect any episodes of hypotension, which was defined 
as a reduction of more than 20% in systolic and/or diastolic blood 
pressure compared to the patient’s baseline values. This rigorous 
monitoring protocol ensured timely intervention if hypotension 
occurred, thereby maintaining maternal and fetal hemodynamic 
stability throughout the procedure. 
 The researcher recorded all relevant data, which were 
analyzed using SPSS-27. Numerical variables are presented as 
mean ± SD, to compare the two means (Student’s t-test) was 
applied . Categorical variable are presented as N (%) , to check 
the association (chi-square test) was applied. P value less than or 
equal to 0.05 was considered as significant. 
 

RESULTS 
The study enrolled a total of 62 patients, equally divided into Group 
A and Group B, with 31 patients in each group. The two groups 
were comparable in terms of age (32.32 ± 5.62 years in Group A 
vs. 30.35 ± 3.31 years in Group B, p = 0.197) and BMI (26.96 ± 
2.88 kg/m² in Group A vs. 27.03 ± 3.31 kg/m² in Group B, p = 
0.964). However, Group A had a significantly higher proportion of 
urban residents (64.5% vs. 38.7%, p = 0.042), while Group B had 
more rural participants (61.3% vs. 35.5%, p = 0.042). No 
significant difference was observed in procedure type 
(emergency/elective) between the groups (p = 0.442).  Table-1 
 In terms of efficacy, Group A demonstrated a significantly 
higher success rate compared to Group B (67.7% vs. 38.7%, p = 
0.022). Table-2 
 
Table 1: Demographics and baseline profile 

Variable 
Group A 
31 (50.0%) 

Group B 
31 (50.0%) 

Test of sig. 

Age (years) 
32.32±5.62 30.35±3.31 

t=1.31, d.f=60, p=0.197  

BMI (kg/m2) 
26.96±2.88 27.03±3.31 

t=-0.045, d.f=60, p=0.964 

Area of residence 

Urban 20 (64.5) 12 (38.7) 
χ2=4.13, d.f=1, p=0.042 

Rural 11 (35.5) 19 (61.3) 

Procedure type 

Emergency 12 (38.7) 15 (48.4) 
χ2=0.59, d.f=1, p=0.442 

Elective 19 (61.3) 16 (51.6) 

N (%), chi-square test was applied. 

 
Table 2: Comparison of efficacy among the study groups 

Efficacy 
Group A 
31 (50.0%) 

Group B 
31 (50.0%) 

Test of sig. 

Yes 21 (67.7) 12 (38.7) 
χ2=5.25d.f=1, p=0.022 

No 10 (32.3) 19 (61.3) 

N (%), chi-square test was applied. 

 

DISCUSSION 
The demographic similarity between the two groups in this study 
aligns with previous research, where age and BMI were well-
matched in trials comparing vasopressors and fluid preload for 
hypotension management. A study by Prakash et al12 also reported 
no significant differences in age or BMI between groups receiving 
ephedrine or crystalloid preload (p>0.05), supporting the validity of 
our findings. 
 Our findings on ephedrine’s effectiveness are consistent with 
earlier studies demonstrating its reliability in preventing spinal 
anesthesia-induced hypotension. Ngan Kee et al13 found that 
prophylactic ephedrine significantly reduced hypotension incidence 
compared to placebo (p<0.001). However, some studies suggest 
that phenylephrine may be superior due to fewer fetal acid-base 
disturbances, indicating a need for further comparative studies14. 
 The fluid preload group’s results are comparable to those 
reported in previous studies, where crystalloid preloading showed 
moderate efficacy but was often inferior to vasopressors in 
sustained blood pressure control. A meta-analysis by Banerjee et 
al15 concluded that while fluid preload reduces hypotension, it is 
less effective than vasopressors in preventing severe drops in 

blood pressure. This aligns with our observations, suggesting that 
fluid preload alone may be insufficient in high-risk patients. 
 Desalu et al16 compared fluid preload using one liter of 
normal saline alone versus one liter of normal saline mixed with 30 
mg of ephedrine and found that the systolic blood pressure was 
higher in the group that received normal saline with ephedrine. 
After the subarachnoid block, the preload group most frequently 
experienced a drop in blood pressure at 5 minutes, whereas in the 
ephedrine group, this occurred at 10 minutes. 
 The study by Kamat et al17 demonstrated that a prophylactic 
strategy involving an initial 6 mg ephedrine bolus administered at 
the onset of subarachnoid block, followed by a continuous 24 mg 
ephedrine infusion, was significantly more effective in preventing 
spinal-induced hypotension during cesarean delivery compared to 
crystalloid preloading alone. These findings align with the results 
reported by Chan et al18 and Lee et al19, who similarly observed a 
higher incidence of hypotension in patients who received 
crystalloid preloading as opposed to those managed with 
prophylactic ephedrine administration. The consistency across 
these studies suggests that vasopressor-based interventions, such 
as ephedrine bolus and infusion, provide superior hemodynamic 
stability in parturients undergoing spinal anesthesia for cesarean 
delivery when compared to volume expansion with crystalloids 
alone. This may be attributed to ephedrine's direct alpha- and 
beta-adrenergic agonist effects, which counteract the sympathetic 
blockade-induced vasodilation, whereas crystalloid preloading 
alone may be insufficient to compensate for the rapid and profound 
decreases in systemic vascular resistance following spinal 
anesthesia. 
 A survey conducted by Burns et al20 in the United Kingdom 
among obstetric anesthetists revealed that over 95% still prefer 
using ephedrine as the primary vasopressor during cesarean 
deliveries. Despite the growing popularity of alternative 
vasopressors, concerns persist regarding their safety and potential 
adverse effects on uterine artery and blood flow. Both alpha-1 
agonists and ephedrine effectively maintain normotension in 
pregnant women undergoing cesarean sections without 
significantly compromising fetal well-being.  
 

CONCLUSION 
The frequency of hypotension is lower in women receiving 
prophylactic ephedrine during spinal anesthesia for cesarean 
section compared to those given a Hartmann’s solution preload; 
therefore, we recommend the routine use of prophylactic 
ephedrine during spinal anesthesia induction in general practice to 
prevent spinal-induced hypotension. 
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