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Abstract
Introduction: Spinal anesthesia is used for 95% of planned cesarean sections in Bangladesh. It provides a fast and
profound sensory and motor block. However, hypotension is a very common complication of spinal anesthesia during
cesarean section, causing signiﬁcant maternal and fetal morbidity and mortality. It could be associated with severe
nausea, vomiting and even unconsciousness and pulmonary aspiration in the mother and for the baby hypoxia, acidosis
and neurological injuries may result. Materials and Methods: This prospective randomized comparative study was
conducted in the Department of Anesthesiology at Institute of Child and Mother Health (ICMH) from July 2017 to
December 2017, on 110 adult pregnant women who underwent caesarean delivery. All study patients were randomly
allocated into two groups. Group I (F group) patients received volume preloading with 15 ml/kg Ringer lactate solution
before induction of spinal anesthesia and group II (E group) patients received IV ephedrine (5 mg in 1st minute after
spinal anesthesia, 5 mg in 2nd minute and thereafter 1 mg in every minute for 15 minutes). Results: A statistically signiﬁcant diﬀerence in the incidence of hypotension between group F (48%) and group E (24%) was found (p = 0.03).
Regarding side eﬀects, statistically signiﬁcant (p = 0.23) incidence of nausea and vomiting was found in group F (20%)
in comparison to group E (12%). Conclusion: We conclude that prophylactic IV ephedrine infusion is more eﬀective
than ﬂuid preload to prevent spinal anesthesia-induced hypotension during caesarean section without causing signiﬁcant tachycardia or hypertension.
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Introduction
Anesthesia for caesarean delivery is generally chosen
considering safety of both the mother and the fetus.
Regional anesthesia is commonly used for almost 95%
of planned cesarean deliveries1. Spinal anesthesia has
several advantages as it provides fast, profound sensory
and motor block2, adequate muscle relaxation3, better
airway control with reduced risk of airway obstruction
or aspiration of gastric contents. Postoperative deep
vein thrombosis and pulmonary emboli are less
common following spinal anesthesia4, due to earlier
ambulation and discharge. However, the most common
complication of spinal anesthesia during cesarean section
is hypotension5 which can cause signiﬁcant maternal and
fetal morbidity and mortality6. Other serious maternal
complications include nausea, vomiting, unconsciousness
and pulmonary aspiration and hypoxia, acidosis and
neurological injuries for the baby7. Hypotension occurs
due to sympathetic nervous system blockade, leading to
diminished systemic vascular resistance and peripheral
pooling of blood which reduces cardiac output8. The
incidence of hypotension is higher in cesarean sections
due to signiﬁcant cardiovascular changes of the
parturient, compression of inferior venacava by gravid
uterus and development of collateral venous circulation
in the epidural space, leading to a decrease in the amount
of cerebrospinal ﬂuid (CSF) in the lumbosacral area and
higher cephalic spread of local anesthetics9. Diﬀerent
techniques have been employed to reduce the incidence
and severity of hypotension induced by spinal anesthesia
including routine use of lateral uterine displacement10,
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infusion of up to 2 liters of IV ﬂuid for intravascular volume
expansion11 or use of vasopressor (ephedrine) may be an
eﬀective alternative for hypotension prevention12. Ephedrine
is a sympathomimetic agent, non-catecholamine-mediated,
which directly stimulates alpha and beta adrenergic receptors and producing its hypertensive eﬀects through releasing
nor-epinephrine from autonomic nerve endings12. On the
other hand, IV infusion of Ringer lactate solution may
reduce the risk of hypotension but does not eliminate it11.
The primary aim of this study was to compare the eﬃcacy
of ephedrine infusion versus crystalloid preloading in reducing the incidence of hypotension during spinal anesthesia
for cesarean section. The secondary aim was to detect complications including nausea & vomiting, chest symptoms
and number of ephedrine boluses to treat hypotension.
Materials and Methods

This prospective randomized comparative study was
conducted in Department of Anaesthesiology at Institute
of Child and Mother Health (ICMH) from July 2017 to
December 2017. One hundred and ten adult pregnant
women scheduled for caesarean delivery were enrolled.
Inclusion criteria were set as age between 20-40 years, with
Body Mass Index (BMI) between 25 and 40 and American
Society of Anesthesiologist (ASA) physical status class
I or class II. Patients who refused spinal anesthesia, with
history of allergic reactions to local anesthetics and opioids,
patients with coagulopathy due to any cause, patients
with severe cardiac, respiratory, hepatic or renal disease
and pre-eclamptic and eclamptic patients were excluded
from this study. All study patients were assessed by
detailed history taking, physical examination and routine
preoperative investigations (e.g. CBC, PT, PTT, INR,
liver function tests, kidney function tests and fasting blood
sugar) for evaluation of the patient medical status. No
pre-medication was given. Upon arrival on operating room,
baseline systolic blood pressure, heart rate and arterial
oxygen saturation were recorded. Patients were randomly
divided into two equal groups of 55 patients each. Group
F: Those who received crystalloid preloading 15 ml/kg
(Ringer lactate solution) before the procedure. Group
E: Those who received prophylactic 25 mg ephedrine
intravenously (before hypotension occurrence) in 50 ml
normal saline as follow: 5 mg at 1st and 2nd minute and
then infusion of 1 mg/min over 15 minutes after block.
After performing spinal anesthesia, heart rate and systolic
blood pressure were recorded noninvasively at 1 min and
then every 3 minutes for the ﬁrst 30 minutes and then every
5 minutes for another 30 minutes and lastly at 90 minutes.
O2 saturation was monitored by pulse oximetry at every
30 minutes. An infusion of Ringer lactate solution at a
rate of 2 ml/kg/hr was given during the whole surgical procedure. Hypotension of both groups was identiﬁed by 20%
decrease in SBP from the baseline and treated immediately
by 5 mg bolus IV ephedrine at every 3 minutes until SBP
returned to normal value. Occurrences of nausea, vomiting
and chest symptoms (dyspnoea and tachypnoea) were
also recorded. Postoperatively heart rate, systolic blood
pressure and oxygen saturation were recorded after 30
minutes in both study groups. Data were presented as mean
± standard deviation or frequencies and percentages as
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appropriate. Comparisons were performed using student
t-test, Chi-square test or analysis of variance (ANOVA)
according to the type of variance. Data were analyzed
using SPSS version 20. p value ≤ 0.05 was considered
statistically signiﬁcant.
Results
No statistically signiﬁcant diﬀerences were found in age,
BMI and parity of both study groups (Table I). Systolic
blood pressure was signiﬁcantly higher in E group in comparison to F group except at 4 min and 22 minutes (Table
II). Though heart rate was found higher in E group but was
not statistically signiﬁcant (p > 0.05) (Figure-1). Incidence
of hypotension was signiﬁcantly higher (p = 0.03) in F
group than E group. Oxygen saturation changes throughout
study time did not show any statistically signiﬁcant
diﬀerences between the two groups (Table III). Nausea and
vomiting was higher in F group compared to E group, but
it was not statistically signiﬁcant and no chest symptoms
were found in both groups (Table IV). Signiﬁcantly lower
number of ephedrine boluses were required to correct hypotension in ephedrine group than ﬂuid group (p = 0.046)
(Table III).
Table-I: Demographic variables of study patients.
Demographic

F group

E group

variables

Mean (± SD)

Mean (± SD)

p value

Age

28.7 ± 0.65

26.8 ± 1.1

0.21

BMI

35.2 ± 1.7

35.3 ± 1.7

0.40

Parity

2.2 ± 0.47

2.3 ± 0.49

0.44

Table-II: Systolic blood pressure (SBP) (in mm Hg) of
study population.
Systolic blood
pressure
Baseline
1 min
4 min
7 min
10 min
13 min
16 min
19 min
22 min
25 min
28 min
31 min
36 min
41 min
46 min
51 min
56 min
61 min
90 min

F group
Mean (± SD)
122.6 ± 7.8
116.3 ± 12.3
103.9 ± 8.8
110.6 ± 12.8
111.7 ± 10.1
108.7 ± 6.6
111.4 ± 10.2
111.9 ± 10.9
112.1 ± 11.8
113.3 ± 8.6
113.3 ± 12.5
114.3 ± 8.3
112.4 ± 9.7
115.1 ± 6.1
113.4 ± 6.8
117.0 ± 5.4
119.1 ± 9
122.5 ± 6.2
120.5 ± 6.5

E group
Mean (± SD)
119 ± 9.9
116.4 ± 12.3
110.2 ± 15.5
111.7 ± 13.7
112.4 ± 13.2
110.4 ± 12.0
115.6 ± 10.9
113.7 ± 13.5
117.8 ± 10.8
116.4 ± 9.7
117.5 ± 11.9
118.1 ± 9.7
116 ± 9
116.2 ± 6.0
116.4 ± 9.8
118 ± 6.7
119.7 ± 6.2
122.9 ± 5.2
121.4 ± 7.59

Figure-1: Heart rate trends of study patients.
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p value
0.09
0.48
0.04
0.4
0.4
0.3
0.08
0.3
0.04
0.1
0.08
0.0
0.0
0.3
0.1
0.3
0.4
0.4
0.3
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Table-III: Oxygen saturation of study population.
O2 saturation
Baseline
30 minutes
60 minutes
90 minutes

F group
98.5 ± 0.8
99.7 ± 0.5
99.8 ± 0.4
98.9 ± 0.5

E group
98.3 ± 0.7
99.8 ± 0.4
99.8± 0.4
98.7 ± 0.6

p value
0.23
0.26
0.5
0.11

Table-IV: Distribution of complications of study patients.
F group
Complications
12 (48%)
Hypotension
5 (20%)
Nausea & vomiting
0 (0%)
Chest symptoms
0.6 ± 0.8
Number of ephedrine
boluses to treat hypotension

E group p value
6 (24%)
0.03
3 (12%)
0.23
0 (0%)
0
0.3 ± 0.54 0.046

Discussion

The goal of this study was to compare the eﬃcacy of
ephedrine infusion versus crystalloid preloading in reducing the incidence of hypotension in spinal anesthesia for
cesarean section. Nausea & vomiting, chest symptoms and
number of ephedrine boluses to treat hypotension were
also recorded. The eﬀect of an IV bolus of ephedrine on
arterial pressure is transient and lasts for only 10-15
minutes12. This study found that the incidence of hypotension was signiﬁcantly lower in E group when compared to
F group (Table II). Gajraj et al. similarly found that
hypotension incidence was signiﬁcantly higher in the
crystalloid group compared to the infusion group13. Rout
et al.14 (1992) concluded that prophylactic IV ephedrine
administered either by infusion or multiple bolus
injections has been considered the gold standard for
preventing and treating hypotension. But Thiangtham et
al. found no statistically signiﬁcant diﬀerence in the
incidence of hypotension between the two groups15.
Though this study found higher heart rate in E group but
was not statistically signiﬁcant (p > 0.05) (Figure 1). This
could be explained both by the eﬀect of rescue ephedrine
and by baroreceptor-mediated reﬂex increase in heart rate
in patients who became hypotensive. Bhovi et al. found
similar ﬁnding in his study 16. Kol I.O. et al.17 found lower
incidences of nausea and vomiting in the ephedrine group
compared to the ﬂuid group and this was consistent with
our ﬁndings (Table IV). This study showed signiﬁcantly
lower number of ephedrine boluses were required to
correct hypotension in ephedrine group than ﬂuid group
(Table III). Thiangtham et al. showed similar results15.
Conclusion

We conclude that prophylactic IV ephedrine infusion is
more eﬀective than ﬂuid preload to prevent spinal anesthesia-induced hypotension during caesarean section without
causing signiﬁcant tachycardia or hypertension.
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