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Abstract

Introduction: Caesarean section is a common operation in obstetrics and usually performed by sub-

arachnoid block (spinal anaesthesia). The principal advantages of spinal anaesthesia for caesarean delivery

are its simplicity, speed, reliability, & minimal foetal exposure to depressant drugs. The parturient remains

awake, & the hazards of aspiration are minimized.1

Hypotension remains the most common complication associated with spinal anaesthesia for caesarean

delivery. It can have detrimental effect on both mother & neonate ; these effects include impaired foetal

oxygenation with asphyxial stress & foetal acidosis, & maternal symptoms of low cardiac output , such

as nausea, vomiting, dizziness, & impaired consciousness .2 Excessive hypotension may potentially produce

myocardial and cerebral ischaemia, and is associated with neonatal acidaemia.3 Maternal hypotension

lasting more than 2 minutes should be avoided , as it may be associated with lower Apgar scores.1

Hypotension after spinal anaesthesia for caesarean section has an incidence up to 80% without prophylactic

management.4 Recommended measures to decrease the incidence of hypotension include pre-hydration

with 1000-1500 ml of  lactated Ringer’s solution & maintaining left uterine displacement during

anaesthesia.1

Despite these conservative measures, a vasopressor drug is often required. The drug usually recommended

in this context is ephedrine, which is effective in restoring maternal arterial pressure after hypotension.2

Despite the wide acceptance of ephedrine as the vasopressor of choice for obstetric anaesthesia5,  its

superiority over other vasopressors has not been clearly defined and its position has been challenged

because of potential complications that include supraventricular tachycardia, tachyphylaxis and foetal

acidosis.6,7

Moreover, when the fall of blood pressure is much greater, ephedrine does not exhibit prompt effect; in

that case, epinephrine would be the better option as a vasopressor agent in restoring maternal arterial

pressure as because it is very quick on onset & very potent on action and does not exhibit tachyphylaxis.

This study assesses whether the use of Ephedrine and Epinephrine are different in their efficacy for

managing maternal hypotension and their effects on neonatal outcome in women having spinal anaesthesia

for caesarean delivery.

Summary: One hundred and sixty-seven (167) healthy patients, aged between 20 to 40 years, undergoing

elective caesarean section under subarachnoid block (SAB) were assessed to determine maternal

haemodynamic changes and neonatal Apgar score. Among the 167 patients, sixty (60) patients developed

hypotension; These 60 patients were divided into two groups.

In Group A (n=26), Systolic blood pressure (SBP) decreased 83.56 (±4.84) mm Hg and Ephedrine was

given in 5 mg increments to maintain SBP > 90 mm Hg. Diastolic blood pressure (DBP) also reduced to



Introduction:

The incidence of caesarean section has increased
dramatically over the last 20 years. In 1980,
caesarean sections accounted for 16.5% of all
deliveries in the USA. This figure rose to 24.7% in
1988.1

The selection of an anaesthetic technique for
caesarean delivery depends on several surgical,
anaesthetic, and maternal factors. Surgical factors
include the indication for, and therefore the degree
of urgency of, delivery. Anaesthetic considerations
include anticipated ease to intubation, presence of
a lobour epidural catheter, contraindications to
regional techniques, and potential for technical
difficulties (obesity, spinal deformities). Maternal
factors include consent and cooperation. When
feasible, regional is preferred to general
anaesthesia because of its better safety profile.1

Caesarean section is a common operation in our
country and usually performed by subarachnoid
block (spinal anaesthesia). The principal
advantages of spinal anaesthesia for caesarean
delivery are its simplicity, speed, reliability, &
minimal foetal exposure to depressant drugs.1 The
parturient remains awake, & the hazards of
aspiration are minimized.1 Furthermore, the
neurobehavioral assessment of neonates born
following spinal anaesthesia is better than after
general anaesthesia with either thiopental or
ketamine inductions.42

In spite of lot many advantages, there are some
major disadvantages of this technique of which the

most commonest one is sudden and dramatic onset
of systemic hypotension.43 It can have detrimental
effect on both mother & neonate ; these effects
include impaired foetal oxygenation with asphyxial
stress & foetal acidosis, & maternal symptoms of
low cardiac output, such as nausea, vomiting,
dizziness, & impaired consciousness .2 Excessive
hypotension may potentially produce myocardial
and cerebral ischaemia, and is associated with
neonatal acidaemia.3 Maternal hypotension lasting
more than 2 minutes should be avoided, as it may
be associated with lower Apgar scores .1

Deciding when to treat haemodynamic
derangements during spinal anaesthesia is perhaps
more difficult than deciding how to treat them.
There are currently no studies that clearly define
the lower limit of acceptable blood pressure or heart
rate for any group of patients.

In the absence of such data, several authors have
recommended treating blood pressure if it
decreases more than 25% to 30% below baseline
or in normotensive patients, if systolic pressure
falls below 90 mm Hg. Recommendations
regarding bradycardia suggest initiating treatment
if heart rate falls below 50 to 60 beats/minute. These
recommendation are reasonable, although not
universally applicable.12

Recommended measures to decrease the incidence
of hypotension include pre-hydration with 1000–
1500 ml of  lactated Ringer’s solution &
maintaining left uterine displacement during
anaesthesia.1

61.26 (±4.94) mm Hg from its baseline value of 76.24 (±7.35) mm Hg and following Ephedrine therapy it

restored toward baseline value, 70.32 (±5.67). In Group B (n=27), Systolic blood pressure (SBP) decreased

84.12 (±4.36) mm Hg and Epinephrine was given in 20 µgm increments to maintain SBP > 90 mm Hg.

Diastolic blood pressure (DBP) also reduced to 62.19 (±4.78) mm Hg from its baseline value of 74.94

(±7.05) mm Hg and following Epinephrine therapy it remained close to the value obtained during

hypotension, 63.06 (±3.59). Both the vasopressors restored the heart rate (HR) towards normal like 78.43

(±7.35), & 82.85 (±5.68) from 108.24 (±8.45) & 109.34 (±11.04) beats/min, during hypotension by intravenous

ephedrine and  epinephrine respectively.

Conclusion: Use of Ephedrine and Epinephrine for the management of maternal hypotension doesn’t

affect the neonatal outcome;  neonatal Apgar score remains satisfactory. Epinephrine causes prompt

restoration of systolic blood pressure towards baseline but doesn’t increase the diastolic blood pressure,

thus may compromise the coronary perfusion. On the other hand, Ephedrine increases both systolic &

diastolic blood pressure and to be used routinely for the management of hypotension during caesarean

section under subarachnoid block.

(JBSA 2017; 30(1): 53-65)
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Despite these conservative measures, a
vasopressor drug is often required. The drug
usually recommended in this context is ephedrine,
which is effective in restoring maternal arterial
pressure after hypotension.2 Despite the wide
acceptance of ephedrine as the vasopressor of
choice for obstetric anaesthesia5,  its superiority
over other vasopressors has not been clearly
defined and its position has been challenged
because of potential complications that include
supraventricular tachycardia, tachyphylaxis and
foetal acidosis.6,7

Moreover, when the fall of blood pressure is much
greater, ephedrine does not exhibit prompt effect;
in that case, epinephrine would be the better option
as a vasopressor agent in restoring maternal
arterial pressure as because it is very quick on
onset & very potent on action and does not exhibit
tachyphylaxis. Epinephrine has both alpha- and
beta- adrenergic effects with the predominant effect
being determined by the dose.

Foetal well being depends on an adequate placental
flow.44 At term uterine blood flow is approximately
500 ml/min, of which 70–90% is distributed to the
placenta. Placental blood flow depends on the
balance between the perfusion pressure across the
intervillous space and the resistance of the spiral
arteries. Perfusion pressure on the other hand
depends on mean arterial pressure as well as
venous pressure. Thus perfusion pressure is
therefore reduced by changes in cardiac output and
blood pressure. So, during hypotension there will
be great decrease in placental perfusion.

Use of vasopressor for the management of
hypotension also decreases placental perfusion. As
placental blood vessels contain á1 receptor, use of
Ephedrine causes very minimum interference in
placental circulation but not so effective for
increasing blood pressure. Epinephrine, on the
other hand, causes effective increase in blood
pressure but theoretically it decreases placental
blood flow.

As normal foetus can tolerate a 50% reduction of
uteroplacental blood flow because there is good
circulatory reserve 45, so effective increase in blood
pressure is the prime concern in spite of mild
decrease in placental blood flow during hypotension
after subarachnoid block.

Aim and objective of the study is to find out the
effects of ephedrine and epinephrine in the
management of hypotension following
subarachnoid block (SAB)  for elective caesarean
section.

Methods and materials:

After obtaining approval from the local ethical
clearance committee and written informed patient
consent, 60 ASA physical status I and II women
with term singleton pregnancies, aged between 20
– 40 years, who developed hypotension after
subarachnoid block for elective caesarean section
were randomized into two groups : Group A and
Group B.

Hypotension was defined as a 30% decrease in
systolic blood pressure from pre-anaesthetic
baseline value or reduction of systolic blood
pressure below 90 mm Hg. Patients with
preexisting or pregnancy-induced hypertension,
cardiovascular or cerebrovascular disease, known
foetal abnormalities, or contraindication to
subarachnoid block were excluded.

All patients were transferred to the operation
theatre without any pre-medication. Standard
monitoring included noninvasive blood pressure,
electrocardiogram (ECG), and pulse oximetry.
Baseline measurements of heart rate (HR), blood
pressure (BP) and oxygen saturation (SpO2) were
recorded. Baseline blood pressure and heart rate
were calculated as the mean of three successive
measurements,  1 minute apart.

A large-bore IV cannula (18 G) was then inserted
into a forearm vein and intravenous (IV) preload
of 20 ml/kg lactated Ringer’s solution was given
for 10–15 minutes. Lumbar subarachnoid block
(SAB) was then induced with the patient in the
sitting position. After skin infiltration with 2%
lignocaine, a 25-gauge Quincke needle was inserted
at the L3-L4 vertebral interspace and hyperbaric
0.5% bupivacaine 2.5 ml was injected intrathecally.
The patient was then immediately turned supine
with left lateral tilt. Oxygen 4 L/min was given by
clear face mask until delivery. Maternal systolic
& diastolic blood pressure were recorded every
minute and heart rate (HR) was recorded
continuously with an automatic instrument. ECG
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and oxygen saturation (SpO2) were monitored
continuously.

Total of one hundred and sixty seven (167) patients
were studied. One hundred and seven (107) patients
received no vasopressor therapy because their
systolic blood pressure (SBP) remained above 90
mm of Hg after subarachnoid block. Sixty (60)
patients whose systolic blood pressure (SBP)
decreased below 90 mm of Hg or decreased 30%
from the pre-induction SBP were randomly
allocated into two groups of equal size; Group A

and Group B.

Patients in Group A were given 5 mg intravenous
injection of ephedrine and in Group B 20 µgm
intravenous injection of epinephrine as soon as
systolic hypotension was detected.

Since systolic blood pressure (SBP) was measured
every minute, the hypotensive episode did not last
longer than 60 seconds before therapy was
instituted. Additional injections of ephedrine and
epinephrine were used if systolic hypotension
recurred.

In Group A seven (7) patients required injection
ephedrine for once, eleven (11) patients required
twice and eight (8) patients required injection
ephedrine for three times. In Group B five (5)
patients required injection epinephrine for once,
seven (7) patients required twice, eleven (11)
patients required thrice and four (4) patients
required injection epinephrine for four times.

In both groups, haemodynamic measurements
were made prior to the injection of local
anaesthetic, when the first episode of hypotension
occurred and following correction of the first
episode of hypotension with ephedrine or
epinephrine. Haemodynamic measurements
during subsequent hypotensive episodes and
following vasopressor therapy in both groups were
recorded.

Times from skin incision to delivery (I-D interval)
and from uterine incision to delivery (U-D interval)
were recorded by using a stopwatch. After delivery,
neonatal Apgar scores were assessed at 1 and 5
min.  Every patient received intravenous oxytocin,
10 units slowly after delivery of the baby. Per-
operative maintenance fluid requirement (1.5 ml/

kg/hr) together with the fluid replacement for blood
loss were continued as usually in both groups.
Maternal blood pressure was recorded every 15
minutes for the first two hours following operation.

Four patients in Group A & three patients in
Group B were omitted from the study because of
adverse effects and poor control of blood pressure.
The results of remaining patients (Group A, n=26;
Group B, n=27) were expressed as (mean ± SD).
Student’s Paired ‘t’ test was used to compare the
values of different groups.

In both groups, pre-anaesthetic baseline
haemodynamic parameters were compared with
values in the same group obtained during
hypotension and after vasopressor therapy using
a Paired ‘t’ test.

A value of P < 0.05 were considered statistically
significant.

Result:

Demographic data of the Group A, Group B and
non-hypotensive group are shown in Table-I.
There are no significant differences in Age, Body

weight, Height, Gestational period, and Foetal

weight among the three groups.

In Table-II, pre-anaesthetic maternal
haemodynamic parameters        ( heart rate, systolic

blood pressure, diastolic blood pressure, & mean

arterial pressure ) of Group A & Group B are shown.
There are no significant differences in pre-
anaesthetic baseline heart rate & blood pressures
among the both groups.

In Table-III, Comparison of the skin incision to
delivery interval       (I-D interval), uterine incision
to delivery interval (U-D interval) and last recorded
foetal heart rate (FHR) before delivery are shown.

The I-D interval were 12.87 (±2.84) & 11.98 (±3.32)
min in group A & B respectively. The
corresponding U-D intervals were 72.22 (±22.84)
& 70.87 (±20.35) seconds. The last recorded foetal
heart rate (FHR) before delivery were 146.43
(±10.34) & 145.56 (±11.87) beats/min in Group A &
B respectively.

The maternal heart rate (HR) increased
significantly during hypotension after subarachnoid
block (SAB) in both groups but it decreased
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following vasopressor therapy (Table-IV, VIII
& XII).

In both groups (Group A & B), systolic blood
pressure (SBP)  decreased significantly following
lumbar subarachnoid block (SAB). Treatment of
hypotension with both the vasopressors (ephedrine
& epinephrine) restored the systolic blood pressure
(SBP) towards pre-anaesthetic baseline values; but
in case of epinephrine, post treatment values did
not differ significantly from pre-anaesthetic
baseline values ( Table-V, IX & XIII ).

In both groups, diastolic blood pressure (DBP)
decreased following subarachnoid block.
Treatment of hypotension with Ephedrine restored
the diastolic blood pressure (DBP) towards pre-
anaesthetic baseline values; but in case of
epinephrine, post treatment values remained close
to the values obtained during hypotension  (Table-
VI, X & XIV).

In both groups, mean arterial pressure (MAP)
decreased significantly following subarachnoid
block (SAB). Treatment of hypotension with both

the vasopressors (ephedrine & epinephrine)
restored the mean arterial pressure (MAP) towards
pre-anaesthetic baseline values; but Ephedrine
restored the MAP better than Epinephrine  (Table-
VII, XI & XV ).

Changes of systolic blood pressure (SBP) 1 min
after vasopressor therapy in both groups were also
analyzed and Table-XVI showed that epinephrine
restored systolic blood pressure (SBP) more
effectively towards baseline within 1 min.
(statistically significant)

In Table-XVII, frequency of both vasopressors
therapy for the management of hypotension after
subarachnoid block (SAB) are shown; epinephrine
needed to be used more frequently than Ephedrine
in order to restore baseline blood pressure, thereby
managing hypotension.

Two neonates in group A & three neonates in
Group B had an Apgar score of 7 at 1 minute,
whereas no other Apgar score at 1 minute was
<8 and no Apgar core at 5 minutes was <9 ( Table-
XVIII).

Table I Demographic characteristics of patients in the Group A (n=26), Group B (n=27) and non-

hypotensive (n=107) subjects.

Patients Patients with significant hypotension
Demographic with no significant (SBP below 90 mm Hg or 30% reduction
parameters hypotension from baseline)

n=107 Group A Group B

n=26 n=27

Age  (years) 28.82 29.78 28.94

(±4.8) (±3.5) (±2.6)

Weight (Kg) 54.75 56.23 55.64

 (±6.2)   (±3.8)  (±4.2)

Height (cm) 155.43 156.45 156.27

(±5.3) (±4.2)  (±3.8)

Gestational period 39 40 40

(weeks) (±1)    (±1) (±1)

Foetal weight (Kg) 2.86 2.91 2.92

(±3.8) (±3.2)   (±3.8)

Data are presented as mean values (x) with standard deviation (SD)
Group A (n=26) : Patients received Ephedrine following  hypotension.
Group B (n=27) : Patients received Epinephrine following   hypotension.
SBP–systolic blood pressure
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Table-II Pre-anaesthetic maternal haemodynamic

status in Group A (n=26) and Group B (n=27) :

Haemodynamic Parameters Group A Group B

n=26 n=27

Heart rate (HR) 86.55 87.19

(Beats/min) (±10.82) (±11.24)

Systolic blood pressure (SBP) 118.23 116.78

(mm Hg) (±8.20) (±8.06)

Diastolic blood pressure (DBP) 76.24 74.94

(mm Hg) (±7.35) (±7.05)

Mean arterial pressure (MAP) 89.02 88.24

(mm Hg) (±4.47) (±4.12)

Data are presented as mean values (x) with standard
deviation (SD).

Group A (n=26) : Patients received Ephedrine

following  hypotension.

Group B (n=27) : Patients received Epinephrine

following hypotension.

Table-III Comparison of the skin incision to

delivery interval (I-D interval), uterine incision to

delivery interval   (U-D interval) and neonatal Apgar

score in Group A (n=26) & Group B (n=27).

Parameters Group A Group B

n=26 n=27

I-D interval 12.87 11.98

(minutes) (±2.84) (±3.32)

U-D interval 72.22 70.87

(seconds) (±22.84) (±20.35)

Last recorded foetal heart rate 146.43 145.56

(FHR) before delivery (±10.34) (±11.87)

Data are presented as mean values (x) with standard
deviation (SD).

The differences are not significant.

Group A (n=26) : Patients received Ephedrine

following  hypotension.

Group B (n=27) : Patients received Epinephrine

following  hypotension.

Table-IV Haemodynamic parameter in Group A

(n=26)
Changes in heart rate (HR) during hypotension after
SAB and  following Ephedrine therapy:

Haemodynamic Heart rate (HR) Student’s
parameter (Beats/min) ‘t’ test

Pre-anaesthetic 86.55

Base line value    (±10.82) P < .001

During hypotension 108.24

following SAB    (±8.45)

Following Ephedrine 78.43

therapy (±7.35)

Data are presented as mean values (x) with standard
deviation (±SD).

Group A (n=26): Patients received Ephedrine following
hypotension.

Values obtained during hypotension following SAB are
significantly different from pre-anaesthetic baseline values
and post treatment values (following Ephedrine therapy).

P value is  <.001 (Highly significant)

SAB - Subarachnoid block

Table-V Haemodynamic parameter in Group A

(n=26)

Changes in systolic blood pressure (SBP) during
hypotension after SAB and  following Ephedrine
therapy:

Haemodynamic Systolic blood Student’s
parameter % pressure (SBP)  ‘t’ test

(mm Hg)

Pre-anaesthetic 118.23

base line value (±8.20) P < .001

During 83.56

hypotension following SAB (±4.84)

Following 106.67

Ephedrine (±8.82)

therapy

Data are presented as mean values (x) with standard
deviation (± SD)

Group A (n=26) : Patients received Ephedrine following
hypotension.

Values obtained during hypotension following SAB are
significantly different from pre-anaesthetic baseline
values and post treatment values (following Ephedrine
therapy).

P value is  < .001 ( Highly significant),

SAB - Subarachnoid block
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Table-VI Haemodynamic parameter in Group A

(n=26)

Changes in diastolic blood pressure (DBP) during
hypotension after SAB and following Ephedrine
therapy:

Haemodynamic Diastolic blood Student’s
parameter º% pressure (DBP) ‘t’ test

(mm Hg)
Pre-anaesthetic 76.24
base line value (±7.35)
During hypotension 61.26 P < .001
following SAB (±4.94)
Following 70.32
Ephedrine therapy (±5.67)

Data are presented as mean values (x) with
standard deviation (± SD)
Group A (n=26) : Patients received Ephedrine

following  hypotension.
Values obtained during hypotension following SAB
are significantly different from the pre-anaesthetic
baseline values and post treatment values
(following ephedrine therapy).
P value is  < .001 (Highly significant )
SAB - Subarachnoid block

Table-VII Haemodynamic parameter in Group A

(n=26)

Changes in mean arterial pressure (MAP) during
hypotension after SAB and following Ephedrine
therapy

Haemodynamic Mean arterial Student’s
parameter % pressure (MAP) ‘t’ test

     (mm Hg)
Pre-anaesthetic 89.02
base line value (±4.47)
During hypotension 68.79 P < .01
following SAB (±3.94)
Following Ephedrine 82.77
therapy (±4.53)

Data are presented as mean values (x) with standard
deviation (± SD)
Group A (n=26) : Patients received Ephedrine following
hypotension.
Values obtained during hypotension following SAB are
significantly different from the pre-anaesthetic baseline
values and post treatment values (following Ephedrine
therapy).
P value is  < .01 (Significant)
SAB - Subarachnoid block

Table-VIII Haemodynamic parameter in Group B

(n=27)

Changes in heart rate (HR) during hypotension
after SAB and following Epinephrine therapy:

Haemodynamic Heart rate (HR) Student’s
parameter º% (Beats/min)      ‘t’ test
Pre-anaesthetic 87.19
base line value (±11.24) P < .01

During hypotension 109.34
following SAB (±11.04)
Following

Epinephrine 82.85
therapy (±5.68)

Data are presented as mean values (x) with standard
deviation (± SD)
Group B (n=27) : Patients received Epinephrine

following  hypotension.
Values obtained during Hypotension following SAB are
significantly different from the pre-anaesthetic base line
values and post treatment values (following
Epinephrine therapy).
P value is  < .01 ( Significant )
SAB - Subarachnoid block

Table-IX Haemodynamic parameter in Group B

(n=27)

Changes in systolic blood pressure (SBP) during
hypotension after SAB and following Epinephrine
therapy:

Haemodynamic Systolic blood Student’s
parameter º% pressure (SBP)        ‘t’ test

    (mm Hg)
Pre-anaesthetic 116.78
base line value (±8.06) P < .001

During hypotension 84.12
following SAB (±4.36)

Following Epinephrine 115.26
therapy  (±7.82)

Data are presented as mean values (x) with standard
deviation (± SD)
Group B (n=27) : Patients received Epinephrine

following  Hypotension.
Values obtained during Hypotension following SAB are
significantly different from the Pre-anaesthetic base
line values and post treatment values (Following
Epinephrine therapy).
P value is  < .001 (Highly significant)
SAB - Subarachnoid block
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Table-X Haemodynamic parameter in Group B

(n=27)

Changes in diastolic blood pressure (DBP) during
hypotension after SAB and following Epinephrine
therapy :

Haemodynamic Diastolic blood Student’s
parameter º% pressure (DBP)        ‘t’ test

    (mm Hg)

Pre-anaesthetic 74.94
base line value (±7.05) P < .001
During 62.19
hypotension following SAB (±4.78)
Following
Epinephrine 63.06
therapy (±3.59)

Data are presented as mean values (x) with
standard deviation (± SD)
Group B (n=27) : Patients received Epinephrine

following  hypotension.
Values obtained during hypotension following SAB
are significantly different from the pre-anaesthetic
base line values, but post treatment values
(following Epinephrine therapy) are not
significantly different.
SAB - Subarachnoid block

Table – XI Haemodynamic parameter in Group B

(n=27)

Changes in mean arterial pressure (MAP) during
hypotension after SAB and following Epinephrine
therapy :

Haemodynamic Mean arterial Student’s
parameter pressure (MAP)         ‘t’ test

      (mm Hg)
Pre-anaesthetic 88.24
base line value (±4.12) P < .01
During hypotension 69.03
following SAB (±4.01)
Following 80.04
Epinephrine therapy (±4.38)

Data are presented as mean values (x) with
standard deviation (± SD)
Group B (n=27) : Patients received Epinephrine

following  hypotension.
Values obtained during hypotension following SAB
are significantly different from the pre-anaesthetic
base line values and post treatment values
(following Epinephrine therapy).
P value is  < .01 ( Significant )
SAB - Subarachnoid Block

Table-XII Heart Rate (HR) changes during

Hypotension after SAB and following vasopressor

therapy in different groups : Group A (n=26) &

Group B (n=27)

HR Group A Group B Student’s
(beats/ min) n=26 n=27 ‘t’ test
Pre-anaesthetic 86.55 87.19
baseline value (±10.82) (±11.24)
During
hypotension 108.24 109.34 P < .001

following SAB (±8.45) (±11.04)
Following
vasopressor 78.43 82.85
therapy (±7.35) (±5.68)

Data are presented as mean values (x) with standard
deviation (± SD)

Group A (n=26) : Patients received Ephedrine following
hypotension.
Group B (n=27) : Patients received Epinephrine
following  hypotension.

P value is  < .001 (Highly significant)

SAB - Subarachnoid block

Table-XIII Systolic blood pressure (SBP) changes

during hypotension after SAB and following

vasopressor therapy in different groups : Group A

(n=26) & Group B (n=27)

SBP Group A Group B Student’s
(mmHg) n=26 n=27 ‘t’ test

Pre-anaesthetic 118.23 116.78

baseline value (±8.20) (±8.06)

During

hypotension 83.56 84.12 P < .001

following SAB (±4.84) (±4.36)

Following

vasopressor 106.67 115.26
therapy (±8.82) (±7.82)

Data are presented as mean values (x) with standard
deviation (± SD)

Group A (n=26) : Patients received Ephedrine

following hypotension.

Group B (n=27) : Patients received Epinephrine

following  hypotension.

P value is  < .001 (highly significant)

SAB - Subarachnoid block
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Table-XIV Diastolic blood pressure (DBP) changes

during hypotension after SAB and following

vasopressor therapy in different groups : Group A

(n=26) & Group B (n=27)

DBP Group A Group B Student’s
(mmHg) n=26 n=27 ‘t’ test
Pre-anaesthetic 76.24 74.94
baseline value (±7.35) (±7.05) P < .01
During
hypotension 61.26 62.19
following SAB (±4.94) (±4.78)
Following
vasopressor 70.32 63.06
therapy (±5.67) (±3.59)

Data are presented as mean values (x) with standard
deviation (± SD)
Group A (n=26) : Patients received Ephedrine following
hypotension.
Group B (n=27) : Patients received Epinephrine
following  hypotension.
Values obtained during hypotension following SAB are
significantly different from the pre-anaesthetic base line
values in both groups. Post treatment values are
significantly different in Group A, but are not
significantly different in Group B.

SAB - Subarachnoid block

Table-XV Mean arterial pressure (MAP) changes

during hypotension after SAB and following

vasopressor therapy in different groups : Group A

(n=26) & Group B (n=27)

MAP Group A Group B Student’s
(mmHg) n=26 n=27 ‘t’ test
Pre-anaesthetic 89.02 88.24
baseline value (±4.47) (±4.12)
During
hypotension 68.79 69.03 P < .01
following SAB (±3.94) (±4.01)
Following
vasopressor 82.77 80.04
therapy (±4.53) (±4.38)

Data are presented as mean values (x) with standard
deviation (± SD)
Group A (n=26) : Patients received Ephedrine

following   hypotension.
Group B (n=27) : Patients received Epinephrine

following  hypotension.
Values obtained during hypotension following SAB are
significantly different from the pre-anaesthetic base line
values and post treatment values in both groups.
P value is  < .01 (Significant)
SAB - Subarachnoid block

Table-XVI Changes in systolic blood pressure

(SBP), 1 min after vasopressor therapy in both

groups (Group A & Group B) during 1st episode of

hypotension.

SBP Group A Group B Student’s
(mmHg) n=26 n=27         ‘t’ test
During
hypotension 83.56 84.12
following SAB (±4.84) (±4.36)
(mm Hg) P < .01
1 min after 92.92 115.26
vasopressor (±7.44) (±7.82)
therapy (mm Hg)
Changes of SBP 10.06 30.90
(mmHg) (±6.12) (±5.42)

Data are presented as mean values (x) with standard
deviation (± SD).
Group A (n=26) : Patients received Ephedrine

following  hypotension.
Group B (n=27) : Patients received Epinephrine

following hypotension.
P value is  < .01 (Significant)
SAB - Subarachnoid block

TableXVII Frequency of both vasopressor therapy

for the management of hypotension after SAB.

Group A Group B Student’s
n=26 n=27         ‘t’ test

Number of 2.03 2.52 P < 0.05
injections (initial (±0.54) (±1.06)
& incremental
doses)

Data are presented as mean values (x) with standard
deviation (± SD).
Group A (n=26) : Patients received Ephedrine following
hypotension.
Group B (n=27) : Patients received epinephrine following
hypotension.
P value is  < 0.05 (significant)
SAB - Subarachnoid block

Table-XVIII Comparison of the neonatal Apgar

score in Group A (n=26) & Group B (n=27).

Parameters Group A Group B
¼% n=26 n=27
Apgar score at 1 min 8 (7-9) 8 (7-9)
Apgar score at 5 min 9 (9-10) 9 (9-10)
Data are presented as mean values.
Group A (n=26) : Patients received Ephedrine

following  hypotension.
Group B (n=27) : Patients received Epinephrine

following hypotension.
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Adverse effects:

The incidence of hypotension during this study was
sixty (60) out of one hundred and sixty seven (167)
patients (35.93%). Nausea was common in those
in whom hypotension developed and invariably
responded to vasopressor therapy.

Four patients in Group A did not respond to
repeated ephedrine therapy & developed severe
hypotension (SBP < 70 mm of Hg ) and were treated
with intravenous bolus epinephrine. These four
patients were omitted from the study.

Two patients in Group B complained of shortness
of breathing & became restless and one patient
developed arrhythmia following repeat dose of
epinephrine. These three patients were omitted
from the study.

Delivery was difficult in one patient in Group A,
with a uterine incision to delivery time of greater
than 4 minutes. There were no other operative
complications.

Discussion:

Hypotension is a potentially serious complication
during caesarean section under regional
anaesthesia because it provokes disturbing
symptoms for the mother and may lead to an
episode of ischaemia for the foetus. Hypotension
may occur by three main mechanisms :   i) reduced
venous return secondary to posture, venacaval
compression, and haemorrhage,  ii) peripheral
vasodilatation,   iii) a fall in cardiac output.46

Careful attention to preload, sufficient left uterine
displacement, an intravenous vasopressor agent
is more rationale and effective.

Our data showed that, when maternal hypotension
was recognized, it was rapidly corrected with
ephedrine and epinephrine.

Ramanathan et al.47 showed that transient
hypotension caused by lumbar epidural anaesthesia
is associated with a decreased ventricular end
diastolic volume (EDV, preload). The decreased
preload was probably caused by pooling of blood in
the venous capacitance vessels as a result of
sympathectomy. Decreased systemic pressure
resulted in compensatory tachycardia.
Ramanathan et al.47 also showed that the increase
in systolic blood pressure is due to increase in
preload therapy suggests constriction of the
capacitance vessels.

The decrease in heart rate (HR) after vasopressor
therapy in both groups (Group A & B) was probably
due to baroreceptor reflex initiated by improved
perfusion pressure.

Our data showed that intravenous bolus injection
of Epinephrine restored the systolic blood pressure
(SBP) towards baseline more rapidly and effectively
than injection Ephedrine but didn’t raise the
diastolic blood pressure (DBP), thus compromising
the coronary perfusion. Our data also showed that
more incremental doses of Epinephrine required
to maintain the blood pressure.

Epinephrine causes more rapid correction of
systolic blood pressure (SBP) by its both α and β
effects. Though it causes tachycardia, the doses
used in this study causes minimum tachycardia
which returned toward normal after correction of
hypotension.

Intravenous bolus injection of Ephedrine restored
the mean arterial pressure (MAP) towards baseline
by increasing both systolic & diastolic blood
pressure. By increasing the diastolic blood pressure
(DBP) it improves the coronary perfusion.

The pressor effect of ephedrine is believed to be
due mainly to cardiac stimulation and partly to
vasoconstriction. The force of myocardial
contraction and cardiac output are augmented by
the drug. However, at the doses used in the study,
the α effects of the drug on the capacitance bed
seem to over shadow its β effects.

In this study, four patients in Group A could not
be managed by injection ephedrine 5 mg and with
increments in spite of adequate fluid preload,
sufficient left uterine displacement. All of the above
patients were effectively managed by intravenous
bolus injection of epinephrine. The hypotension
refractory to intravenous ephedrine might be due
to tachyphylaxis. These four patients were omitted
from the study.

In Group B two patients complained of shortness
of breathing & became restless and one patient
developed arrhythmia following repeat dose of
epinephrine. These three patients were omitted
from the study.

Data of this study suggests that maternal
hypotension corrected with ephedrine or
epinephrine, neonatal Apgar score remains
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unaffected. Foetal well being was assessed by Apgar
score.

All patients in this study received adequate preload
prior to induction of anaesthesia. Aortocaval
compression was minimized by left uterine
displacement. Systemic hypotension was
recognized and  treated promptly by administration
of a vasopressor.

No patient in this study developed significant
hypertension probably because the doses of
vasopressor were smaller than those used in
previous studies who reported.

No patient in this study developed post partum
hypertension.

Conclusion:

In this study, it is concluded that the use of
intravenous administration of Ephedrine and
Epinephrine for the management of maternal
hypotension during caesarean section under
subarachnoid block does not affect the neonatal
outcome; neonatal Apgar score remains
satisfactory. Epinephrine raises the mean arterial
pressure (MAP) by prompt increasing the systolic
blood pressure but without raising the diastolic
blood pressure, thus compromising the coronary
perfusion and more incremental doses required to
maintain the blood pressure. Ephedrine, a
relatively longer acting drug, routinely used for
the management of maternal hypotension during
caesarean section under subarachnoid block raises
the mean arterial pressure (MAP) by increasing
both systolic & diastolic blood pressure but in the
events of tachyphylaxis caused by ephedrine or
during severe hypotension epinephrine might be
the choice of drug.
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