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A Comparison of Intravenous Ephedrine or Phenylephrine, for Prevention
of Postspinal Hypotension during Elective Lower Abdominal Surgery:

A Randomized, Double-blind Case—control Study

Abstract

Background: In this randomized, double-blinded case—control study, we investigated the intravenous
effects of ephedrine or phenylephrine on prevention of post—spinal hypotension in elective lower
abdominal surgery under spinal anesthesia. Materials and Methods: One hundred and thirty-five
patients, American Society of Anesthesiologists physical status I or II candidate for elective lower
abdominal surgery under spinal anesthesia were randomized to three groups (45 each). According to
their allocated group, patients received either ephedrine 2.5 mg (E group), phenylephrine (P group)
25 mic as vasopressor or the same volume of saline normal as placebo (S group) immediately after
the spinal anesthesia. hemodynamic parameters, and complications were recorded. Results: Patients’
demographics were similar in all the groups. The mean systolic blood pressure (SBP), diastolic blood
pressure (DBP), and MAP and also heart rate were similar over time for groups E and P (P > 0.05).
The incidence of reactive hypertension was more in group E than group P and placebo (P < 0.05).
The incidence of nausea and vomiting were significantly lower in groups E and P in comparison with
placebo (P < 0.05). Conclusion: Although the mean fall of SBP and DBP were significantly less in
groups E and P compared with placebo but we did not find significant differences in prophylactic use
of ephedrine or phenylephrine for prevention of post—spinal hypotension in elective lower abdominal

surgery. Vasopressors infusion have added benefit of lower incidence of nausea and vomiting.
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Introduction
Nowadays spinal anesthesia is widely
used for elective lower abdominal

surgeries.'2U It is frequently accompanied
by hypotension, which may be defined
in absolute terms as a systolic blood
pressure (SBP) less than 90 or 100 mmHg
or in relative terms as a percentage (20%
fall from baseline).!!! The severity of this
hypotension depends on the height of the
block, the position of the patient, and the
volume status of them.!"! But the chance
of most serious complication such as
postspinal hypotension is a major limitation
of this technique.?? The incidence of
hypotension can be as high as 70%-80%
when pharmacological prophylaxis is not
used.*® Several drugs and methods have
been used to prevent or reduce this serious
complication but till date, no single drug or
method completely prevents hypotension
without any adverse effects.”¥! Different
vasopressors are commonly used at present
with varying degrees of success.!%!
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Materials and Methods

This is a randomized double-blind clinical
trial, approved by Research Committee of
School of Medicine, Isfahan University of
Medical Sciences in 2012.

Prior to this study, all patients signed an
informed written consent. The present
clinical trial was carried out on 135 people,
divided into three groups of 45 patients.

The participants were in the age range of
18-65 years, with American Society of
Anesthesiologists (ASA) physical status
I-II (ASA I: Normal healthy patient, ASA
II: Patient with mild systemic disease; no
functional limitation) and were a candidate
for elective lower abdominal surgery under
spinal anesthesia.

On arrival to the operating room all patients
had a wide bore 18 G intravenous (IV)
catheter, patients had one blood pressure
and heart rate (HR) reading record, while
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lying comfortable in the bed in supine position before
induction of spinal block.

Monitoring was standard and included non-invasive
blood pressure, continuous electrocardiography, and pulse
oximetry.

The participants were randomly allocated to one of three
groups (with 45 patients in each group, respectively) using
sealed envelopes that contained a computer-generated
randomization code.

The sample size was estimated based on a power
calculation, which showed that at least 42 patients per
group were necessary to achieve 80% power to detect
a 20% difference between the groups. We recruited
45 patients per group to compensate for any exclusion.
Patients were excluded from the study if any changes in
anesthesia plan and also surgical plan were needed.

One of the investigators who was not related to data
collection, monitoring, or conduct of anesthesia, prepared
ephedrine (2.5 mg/mL), or phenylephrine (25 mcg/mL), or
placebo in a 2 mL syringe as per randomization number.
The patients were preloaded with 10 mL/kg of
crystalloid (Ringer Lactate) before the induction of spinal
anesthesia. Patients received Ringer Lactate at a rate of
10 mL/kg/h during the procedure.

Subarachnoid block was performed with all patients in the
sitting position. After skin preparation and infiltration with 2%
Lidocaine, a 23 G Quincke’s needle was inserted at L3-L4
vertebral interspace and once free flow of cerebrospinal fluid
was obtained, 3 mL of hyperbaric bupivacaine 0.5% (15 mg)
was injected intrathecally. Patients were then immediately
turned supine.

Immediately following spinal block, patients received
a 1 mL bolus of the study drug (ephedrine = 2.5 mg or
phenyephrine 25 mcg or placebo) and thereafter another
5 mg bolus dose of ephedrine if the blood pressure dropped
10% below the baseline and repeated as necessary.

The block height was assessed by response to cold
sensation using alcohol swab and also bilateral loss of
pinprick discrimination every 3 min until maximum block
was achieved. Surgery was started as soon as upper level
of sensory block reached T8S.

Oxygen 8 L/min was administered via a simple
facemask throughout the operation. SBP, diastolic blood
pressure (DBP), MAP, and HR was measured at 5-min
intervals beginning immediately after spinal injection until
30 min and then at 15 min intervals thereafter until the end
of the surgery.

Bradycardia (HR less than 60 beats/min) if associated with
hypotension was treated with 0.5 mg IV atropine. A backup
plan was designed anticipating some critical events. These
situations allowed the anesthesiologists to adopt any
measure to manage all events.
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The data were recorded by the anesthetist conducting the
spinal anesthesia. Nausea and vomiting were scored on
a scale of 0-2 (0 = none, 1 = nausea without vomiting,
2 = vomiting). The maximum nausea and vomiting score
during the operation and also in 2, 6, and 24 postoperatively
were noted. At the end of operation the total dose of
vasopressor was noted.

The primary outcome of the study was defined as the
incidence of hypotension. Secondary outcomes included
changes in blood pressure and HR, the incidence of
bradycardia (HR <60 bpm), spinal injection to hypotension
interval, amount of rescue ephedrine administered, nausea,
and vomiting.

If the severity of nausea, as reported by patients, was
assessed by anesthetist nurse who was unaware of
the study on operation bed and also in recovery room
by 100 mm Visual Analog Scale (VAS) and defined
as severe if exceeded 30 mm. In case of vomiting or
severe nausea, during operation or in recovery room,
metoclopramide (0.15 mg/kg body weight, IV) were
administered. SBP, DBP, HR and O, saturation of
patients were recorded at the admission to operating
room (baseline), immediately after anesthesia (displayed as
time 0), every 5-30 min and then every 15 min till 60 min
and then at 2, 6, and 24 h after spinal injection. Time
interval between the spinal injection and the occurrence of
hypotension, prolongation of hypotension, and the amount
of rescue ephedrine administered were recorded.

Statistical analysis was done using SPSS software
(version 20). Data were presented as mean + SD unless
mentioned otherwise. Analysis of mean fall of SBP in
each groups were done by an independent sample ¢ test.
Demographic data (mean + SD) were compared between
three groups by a one-way analysis of variance (ANOVA)
test. Outcome measures were compared by number needed
to treat (NNT), proportion, and Chi-square tests as required.
For all quantitative characteristics 95% confidence intervals
were given.

Results

A total of 135 patients selected for this study and were
randomly divided into three groups of 45 patients each. The
flowchart of randomized patients was shown in [Figure 1].

The three groups were comparable with respect to gender,
age, body weight, height, operation type and time, and
block height [Table 1].

Statistically  significant tachycardia was seen in
group Eehedrine than the other two groups (P < 0.05)
[Table 2]. In placebo group, patients suffered more
nausea and vomiting and it was statistically significant
(P < 0.05) [Table 2].

The differences observed in baseline heart rate, systolic,
diastolic, and mean blood pressures between three groups

Advanced Biomedical Research | 2017



Naghibi, et al.: Ephedrine or phenylephrine, for prevention of postspinal hypotension during elective lower abdominal surgery

Assessed for eligibility (n =135)

\

y

—| Randomized (n = 135) |—

A 4

Jl A 4

Ephedrine group(n = 45) | | Phenylephrine group(n = 45) | | Saline (Placebo group(n = 45))

y

\ 4
Lost to follow-up (n = 2)
Change in surgical plan (1)
Change in anesthesia plan (1)

Lost to follow-up (n = 3)
Change in surgical plan (1)
Change in anesthesia plan (2)

Lost to follow-up (n = 1)
Change in anesthesia plan

Ij

| Analyzed (n = 43) |

| Analyzed (n = 42) |

| Analyzed (n = 44)

Figure 1: The flowchart of randomized patients

Table 1: Patients characteristics and intraoperative variables in three groups

Groups variables Ephedrine Phenylephrine Placebo 4
(N=43) (N=42) (N=44) value
Age (year) 52.16+8.54 49.24+10.12 54.43+7.58 0.15
Weight (kg) 72.42+9.65 68.76+12.78 75.54+11.20 0.11
Height (cm) 172+8.55 168 +14.66 170.66+11.09 0.08
Upper sensory level (median, range) T7 (T5-T9) T7 (T5-T9) T7 (T5-T9) 1
Duration of anesthesia 79+12.55 76.75+14.65 74.86+11.33 0.32
Duration of surgery 65+9.06 58.67+£12.98 63.454+9.43 0.6
Total fluid during anesthesia 1750+155 1820+143 1690+186 0.11
Total dose of additional vasopressor 12.6£3.24 (mg) 10.57+4.27 (mg) 18.34+6.2 (mg) 0.13
Number of additional vasopressor administration 2 (1-3) 2 (1-4) 3 (1-5) 0.81

Values are expressed in Mean+SD or median (range), except block height. Data were compared between three groups by one way ANOVA

test. P<0.05, statistically significant

Table 2: Adverse events in three groups

Groups E (n=43) P(@®n=42) S (n=44) P value
adverse events (%) (%) (%)

Tachycardia 21(48.83) 9(2142) 6(13.63) <0.001*
Bradycardia 3(6.97) 6 (14.38) 1(2.27) 0.38
Hypertension 6 (13.95) 2 (4.76) 0(0) 0.46
Nausea 9(20.93) 7(16.66) 17 (38.63) <0.001*

*Significant P value. According to the results of this study, frequency
distribution of tachycardia and nausea were different between 3 groups
(P<0.001), but the incidence of bradycardia and hypertension were
not different statistically (P<0.05)

were statistically insignificant [Table 3]. There was higher
incidence of bradycardia in patients receiving phenylephrine
than those receiving ephedrine or placebo (p) [Table 2].
The difference in mean heart rate, SBP, DBP, and MAP
compared between two groups (E and P) immediately after
spinal anesthesia, at 5, 10, 15, 45, 60 min and also 2, 6,
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and 24 postoperatively were not statistically significant
(P > 0.05) [Figure 2].

Overall, 11/43 (25.58%) patients in the E group and
9/42 (21.42%) patients in P group, and 20/44 (45.45%) in
the placebo group had one or more episodes of hypotension
and required one or more boluses of vasopressor [Table 4].
The number of rescue doses required in the placebo group
was more than the other two groups and was statistically
significant (P < 0.05: Significant).

Discussion

The most important physiological response to spinal
anesthesia involves cardiovascular system and overall
incidence of hypotension during spinal anesthesia
is 70%—80%.!"-!

In this study, all patients in the three groups were
comparable with respect to age, gender, body weight,
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Table 3: Comparison of baseline heart rate, systolic, diastolic and mean blood pressure in all groups

Groups characteristics E Mean+SD P+SD S£SD P value
Heart rate 87.32+14.55 91.26+16.45 90.12+9.68 0.472%*
Systolic blood pressure 135.38+18.12 128.87+22.09 130.75+11.54 0.875*
Diastolic blood pressure 75.44+8.35 71.95+7.22 69.95+8.65 0.465*
Mean blood pressure 95.52+8.57 90.02+8.44 89.66+10.05 0.387*

According to one way ANOVA mean+SD of Heart rate, Systolic blood pressure, Diastolic blood pressure and Mean blood pressure were not

statistically different between 3 groups (P>0.05)

Table 4: Incidence of hypotension in three groups

Hypotension None Once Twice Thrice More than 3
groups
E (n=43) 32(744) 5(1.6) 247 3() 1(2.3)

P (n=42) 33(78.6) 4(9.5) 3(7.1) 2(47) 0 (0)

S (n=44) 24 (54.5) 12(27.3) 4(9.1) 3(6.3) 1(2.3)
Fisher exact test showed that no statistically difference between 3
groups (P value=0.11)
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Figure 2: The trend of SBP, DBP, MAP, and HR are shown during the
intervention between three groups. SBP (systolic blood pressure),
DBP (diastolic blood pressure), MAP, HR (heart rate)

high, operation duration, and ASA status. The difference
observed in baseline parameters, that is, pulse, systolic,
diastolic, and mean arterial pressures between three groups
was statistically insignificant, respectively.

In this study, there was a higher incidence of bradycardia
in patients receiving phenylephrine than those receiving
ephedrine or placebo (p). This is expected to be due to
increase in blood pressure with an o-agonist may lead to
reactive bradycardia (baroreceptor reflex). However, this
was responsive to atropine without adverse consequences.
Atropine was required in 6 of 42 patients in group P
compared with 3 of 43 patients in group E. There was no
significant difference in maximum recorded HR between
groups E and P in comparison with the placebo group.

The results of this study were in accordance with the
study of other investigators in which they reported
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higher incidence of bradycardia in patients receiving
phenylephrine as compared with patients receiving
ephedrine for prevention of hypotension during spinal
anesthesia for cesarean section.!'*-!Z

We confirmed in this study that there was no significant
difference between ephedrine and phenylephrine in
their efficacy for prevention of hypotension following
spinal anesthesia in patients undergoing lower abdominal
surgeries in the range of doses that have been studied
[Table 4].

Chandrakala et al. compared the effectiveness and the
side effects of vasopressors, ephedrine, and phenylephrine,
administered for management of hypotension during
elective cesarean section under spinal anesthesia and they
found no significant difference, similar to our findings.
However, the study suggests that phenylephrine may be
more appropriate vasopressor when considering maternal
well-being.[3!

Our study is not consistent with the work of
resent researchers whom studied on ephedrine and
phenylephrine for prevention of hypotension during
spinal block for cesarean section and effects on
fetus and they concluded that ephedrine was more
effective than phenylephrine in the prevention of
hypotension.[''] This may have been because more
dose of phenylephrine was used in their study as
compared with this study and on the other hand they
studied only on cesarean section, which needs different
management than our study.

Conclusion

Prevention and management of hypotension during
spinal anesthesia continues to be controversial. Although
fluid preloading is frequently employed in an attempt to
prevent post—spinal hypotension, vasopressors are often
required and have been shown to be more effective
at limiting this complication than other treatment.
There is an abundance of evidence to suggest that
phenylephrine is as good as ephedrine for maintaining
blood pressure and a more liberal use of this drug is
justified. A dose-response study to find equipotent dose
of the two vasopressors is required. Further work is
required to determine the optimal therapy for prevention
of hypotension during spinal anesthesia, especially in
high-risk patients.
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