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ABSTRACT

Objective: To determine the use of intravenous Ephedrine in crystalloid preload before spinal anesthesia in elective cesarean
section to prevent hypotension to avoid detrimental effects of hypotension in obstetric patients.

Study Design: Quasi-experimental study.

Place and Duration of Study: Combined Military Hospital, Rawalpindi Pakistan, from Sep 2021 to Feb 2022.

Methodology: A total of (250) full-term parturients (>36 weeks gestation) with an age range of 20 to 35 years, scheduled for
elective cesarean section belonging to the American Society of anaesthesiologists classification II were included in the study.
Bradycardia and tachycardia were endorsed as <30% or >30% of baseline respectively whereas <20% decline in systolic blood
pressure was labeled as hypotension. Hemodynamic profile, nausea, vomiting, and Appearance, Pulse, Grimace, Activity and
Respiration scores were recorded.

Results: A total of 250 full-term pregnant patients with a mean age of 25.23+4.15. belonging to American Society of
anaesthesiologists II in enrolled in the study. Among Group-E 18(14.4%) experienced hypotension whereas 67(53.6%)
participants had a frequency of hypotension in Group-F (p-value <0.001), hence greater number of parturients in Group-F
67(53.6%) were administered > 10 mg rescue Ephedrine bolus as compared to 18(14.4%) participants of Group-E (p-value
<0.001).

Conclusion: This study concluded that prophylactic administration of intravenous Ephedrine as a bolus dose can significantly
alleviate the frequency of hypotension in obstetric patients with negligible adverse effects profile on the mother and neonate.
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INTRODUCTION

Globally, spinal anesthesia is a standard
procedure in elective cesarean section, but 70%

blood pressure, cardiac output must be maximized.
Among all the pre-spinal intravenous fluid adminis-
tration, crystalloid and colloid are acknowledged as

reported hypotension which creates complications to
maternal and fetal health such as cardiac arrest, death,
loss of consciousness, and a decrease in blood flow in
the placenta, to mitigate which, prophylactic
vasopressor, intravenous fluid administration, and
patient positioning have been used, however, more
than 40% of hypotensive women suffered adverse
effects after fluid loading, such as, coagulopathy,
volume overload, and anaphylaxis.! Spinal anesthesia
cause sympathectomy, which decreases the systematic
vascular resistance, increases the wvascular venous
capacitance, and secondary hypovolemia. To decrease
the systematic vascular resistance and preserve arterial
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the best method to prevent post-spinal anesthesia-
induced hypotension.?? Colloid's half-life in blood is
longer in blood circulation, effectively stabilizing the
hemodynamic changes; however, pulmonary edema
can occur in addition to anaphylactic shock, which can
cause death in severe cases.* A previous study
reported that 85%-60% of cases of crystalloid preload
cause hypotension while 59.3%-36% of cases of
crystalloid co-load occurred with hypotension® besides
allergic reactions and high cost® Ahmed et al.
mentioned various studies' results and concluded that
Ephedrine is the best choice since it maintains
uteroplacental blood flow.” In literature, prophylactic
Ephedrine IV administration via multiple bolus or
infusion on arterial pressure (last 10-15 min) has been
declared a standard gold method in the prevention
and treatment of hypotension.8-10
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Our aim was to determine the use of IV Ephed-
rine in crystalloid preload before spinal anesthesia in
elective cesarean section.

METHODOLOGY

The quasi-experimental study was carried out at
Combined Military Hospital, CMH, Rawalpindi
Pakistan, from September 2021 to February 2022, after
taking approval from Ethics Research Committee of
the institute (ERC-211). The sample size was calculated
considering an 80% prevalence of post spinal hypoten-
sion in obstetric patients.!

Inclusion Criteria: Full-term parturients (>36 weeks
gestation) with an age range of 20-35 years, scheduled
for elective cesarean section belonging to the
American Society of Anaesthesiologists (ASA)
classification II, were included.

Exclusion Criteria: Patients with a history of any
chronic systemic diseases, chronic hypertension, heart
Failure and receiving beta-blocker treatment,
hematological disease or receiving anticoagulant
therapy, preeclampsia or eclampsia, allergic to any
medicine or opioids, failed spinal anesthesia or
combination of spinal and general anesthesia, were
excluded.

With non-probability consecutive sampling
technique, 250 participants were enrolled with
uniform segregation into two groups: Group-F (equal
volume of 0.9% normal saline) and Group-E (10mg
bolus dose of prophylactic Ephedrine IV) (Figure). The
data was collected on a pre-designed proforma with
patients' consent and anonymity. Patients were ran-
domly assigned groups via lottery method. History,
age, height, BMI, ASA classification, gravidity, and
history of the caesarean section was taken at the time
of enrollment. All patients were subjected to pre-
anaesthetic evaluation and nil per oral for 8 hours pre-
operatively. Premedication was done with intravenous
ondansetron 4mg. The first two consecutive
measurements ie. within 10 minutes of attaching
monitoring were referred to as baseline blood pressure
interpreted as mean arterial blood pressure (MAP). A
preload of 500ml Ringer’s solution for 20 minutes was
necessitated for all participants. Intrathecal anesthesia
was performed with the patients in a sitting position
in lumbar space L3/L4 or L4/L5 with 10mg 0.5%
hyperbaric injection of Bupivacaine.?

Either 10 mg of intravenous Ephedrine in the
prefilled syringe (30mg diluted in 3ml normal saline
hence 10mg/ml prepared) or an equal volume of

normal saline were injected into randomly assigned
participants after the supine position was made.
Systolic Blood Pressure recorded after spinal anes-
thesia (a), at 1 minute (b), 5 minutes (c), 20 minutes (d)
and 40 minutes (e). <20% decline in systolic blood
pressure (SBP) was labelled as hypotension. Rescue
doses of 10mg Ephedrine were given in the instance of
hypotension.

[ Enrollment ]

| Assessed for eligibility (n=250) ’

o]  Excluded (n-0) l

‘ Sample Size (n=250) |

2

| e l

Group-F received 0.9% normal Group-E received 10mg bolus
saline (n=125) ephedrine IV (n=125)

l Follow-Up l

Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=0) Discontinued intervention (n=0)

Analysis

‘ Analysed (n=125)

Analysed (n=125)
Excluded from analysis (n=0)

Excluded from analysis (n=0)

Figure: Patient Flow Diagram (n=250)

Statistical Package for Social Sciences (SPSS)
version 24.0 was used for the data analysis. Quantita-
tive variables with normal distribution were expressed
as Mean+SD and qualitative variables were expressed
as frequency and percentages. Chi-square test and
Independent sample t-test were applied to explore the
inferential statistics.

RESULTS

A total of 250 full-term pregnant patients with
a mean age of 25.23+4.15 years (20-35 years), belonging
to ASA I and II, 165(66%) and 85(34%) respectively,
enrolled in the study. The demographic profile is
elaborated in Table-1. Bradycardia was not recorded in
Group-E whereas in Group-F, 12(9.6%) patients had
bradycardia. Hemodynamic parameters recorded at
various intervals between two groups are elucidated
in Table-II. Among Group-E 18(14.4%) experienced
hypotension whereas 67(53.6%) participants had a
frequency of hypotension in Group-F (p-value <0.001),
hence greater number of parturients were adminis-
tered with a rescue IV bolus of 10 mg Ephedrine. In
Group-F, 67(53.6%) patients were administered 210mg
rescue Ephedrine bolus as compared to 18(14.4%)
participants of Group E (p-value <0.001) (Table-III). An
early advent of the hypotensive episode was observed
in Group F when compared with Group E and it was
statistically significant (p-value <0.001). No statistically
different influence on APGAR score at 0, 1 and 5
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minutes was recorded in either of the groups.
Frequency of nausea and vomiting among both study
groups is elaborated in Table-IV.

Table-I: Demographic Profile (n=250)

Group-E Group-F p-

Parameters (n=125) (n=125) value
Age (years) 26.23+3.2 25.7+2.7 0.30
Weight (Kg) 58.5+4.0 57.2+4.11 0.18
Hemoglobin (gm.%) 10.31+1.05 10.21+1.14 0.21
Gestation (days) 272.50+9.243 | 267.93+8.646 0.26
Delivery time 10.17+2.606 | 11.534.840 | 0.72
(minutes)a

Surgery time 39.03871 | 40.07+1051 | 0.55
(minutes)b

Table-II: Hemodynamic Parameters (n=250)

Group-E Group-F p-
Parameters (n=125) (n=125) value
Baseline Systolic 12594143 | 127.01+142 | 0.60
Blood Pressure
Baseline Mean 97.13+12.65 | 98.12+1211 | 0.56
Arterial Pressure
Systolic Blood 122.11+4.38 | 121.92+4.46 | 0.73
Pressure (a)
Systolic Blood 121.98+4.24 | 119.7149.08 | 0.012
Pressure (b)
Systolic Blood 121954421 | 117.17+10.69 | <0.001*
Pressure (c)
Systolic Blood 121.83+420 | 116.72+11.69 | <0.001*
Pressure (d)
Systolic Blood 119204826 | 119208925 | 059

Pressure (e)

Table - III: Frequency of Hypotension, Rescue Ephedrine,
and Tachycardia (n=250)

Group-E Group-F
Parameter (n=125) (n=125) p-value
Hypotension 18(14.4%) 67(53.6%) | <0.001*
Rescue intravenous o o .
Ephedrine 18(14.4%) 67(53.6%) | <0.001
Tachycardia 29(23.2%) 36(28.8%) 0.38
Table -IV: Adverse Effects (n=250)

Group-E Group-F
Parameters (n=125) (n=125) p-value
Nausea 1(0.8%) 8(6.4%) 0.04*
Vomiting 8(6.4%) 38(30.4%) | <0.001*

DISCUSSION

A decline of mean arterial pressure/systolic
blood pressure is one of the most usually encountered
adverse manifestations of spinal anaesthesia, with an
anticipated frequency of 80% in literature with a value
below 20% of baseline systolic blood pressure referred
to as defining criterion.’® Pre-emptive administration
of fluids or vasopressors are suggested for hypo-
tension prevention to avoid detrimental effects on the
mother and fetus.

The proposed mechanism of action of Ephedrine
for maintenance of blood pressure is via enhancing
myocardial contraction which in turn elevates cardiac
output and ensues tachycardia.!* In the current study,
participants in both groups were matched in terms of
baseline parameters. No statistically significant results
were inferred in terms of bradycardia (p-value 0.4) and
tachycardia (p-value 0.2), similar to previous studies.!*
Kee et al conducted a study employing various doses
of Ephedrine (10mg, 20mg, and 30mg intravenous) in
addition to the control group(normal saline) to establi-
sh the most optimal prophylactic dose for the preven-
tion of hypotensive spells. Minimal variations of heart
rate were recorded in their study which is consistent
with our study findings. Interpretations regarding
adverse effects of nausea and vomiting were similar
among all groups hence, however, greater proportion
presented with nausea and vomiting in our study.®

Tsen et al. compared 10mg Ephedrine prophy-
lactic administration with normal saline. They
recorded significant tachycardia, alterations in mean
arterial pressure, and vascular resistance index in the
drug group after administration of subarachnoid
block. Moreover, they quoted a similar frequency of
hypotensive episodes around 70% between the drug
and control groups.’® In our study, the most significant
decline in blood pressure was observed in the initial 20
minutes necessitating the administration of vaso-
pressor to ensure hemodynamic stability of spinal
anesthesia explained by sympathetic block ensued
after spinal anesthesia thus emphasizing the
prophylactic regime. Iqra et al compared two
vasopressors Ephedrine and phenylephrine in doses of
10mg (rescue bolus 5mg) and 100mcg (rescue bolus
50mcg) respectively. Both drugs were declared
efficient to overcome hypotensive episodes however
phenylephrine group had a higher frequency of
bradycardia.l” Khan et al. compared preload and co
load modalities to alleviate intra operative hypo-
tension in non obstetric patients undergoing surgeries
in spinal block and concluded decreased requirements
of vasopressors in  patients administered.!®
Hypotension causes more detrimental effects on
uteroplacental blood flow when compared with vaso-
constriction properties of Ephedrine.’” Neonatal well-
being is of utmost concern in all obstetric patients, and
our study supported homogenous APGAR scores of
9,9 and 10 at 0,1 and 5 minutes respectively.

LIMITATION OF STUDY

Other contributory factors of hypotension not taken
into accounts such as blood loss and surgical expertise of the
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operating surgeon in taking hold of bleeders to prevent
blood loss, ensuring left lateral with a wedge in obstetric
patients undergoing cesarean delivery could have baffled
results. Variations in block height and turn in dose-response
could have overshadowed results to an extent.
CONCLUSION

Prophylactic administration of intravenous Ephedrine
as a bolus dose can significantly alleviate the frequency of
hypotension in obstetric patients with negligible adverse
effects profile on the mother and neonate.
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