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Management of hypotension in patients undergoing surgery for
inguinal hernia under spinal anesthesia: Comparison between
intravenous phenylephrine and ephedrine
Muhit MS®, Mustafa SJ°, Alam KP*, Sharmin F*, Afza A°, Rubel GM'

Abstract

Background: Hemodynamic instability after spinal anesthesia (sub arachnoid block) is one of most common complications
that an anesthesiologist has to deal with clinical practice. Ephedrine and phenylephrine are the two potent drugs to manage
hypotension during spinal anesthesia.

Objective: To compare the effectiveness of ephedrine and phenylephrine on hypotension and heart rate after spinal anesthesia

Methods: This randomized control study was conducted on 100 male patients scheduled for surgery for inguinal hernia in a
medical college hospital. Patients were selected according to inclusion criteria. They were divided equally into two groups
where group A (n=50) patients received intravenous ephedrine Smg bolus and group B (n=50) received intravenous
phenylephrine 50 microgram bolus dose. The hemodynamic parameters were compared at a regular interval. The main
outcome variables were systolic arterial pressure (SAP), diastolic arterial pressure (DAP) and Heart rate (HR).

Results: This study showed that phenylephrine and ephedrine both are equally potent in managing hypotension. Moreover,
phenylephrine has shown significantly higher systolic and diastolic arterial pressure from 12 to 30 minutes (p<0.05) after
anesthesia and ephedrine showed considerably higher heart rate from 12 to 18 minutes (p<0.05) in study participants.

Conclusion: During hypotension induced by spinal anesthesia, phenylephrine has better control over systolic and diastolic
arterial pressure whereas ephedrine shows increased heart rate compared to phenylephrine.

Keywords: Regional anesthesia, ephedrine, phenylephrine.

any kind of untoward complications. The administration of
bolus crystalloid fluid may be effective to prevent
hypotension after anesthesia." But, anesthesiologist should
be careful in fluid management when they deal with patient
with cardiovascular and renal diseases. Elderly patients are
also vulnerable for fluid overload and pose the risk for
further decreases of systemic vascular resistance and
cardiac output.” Thus, anesthesiologists use several drugs
along with the fluid administration to combat hypotension
during anesthesia. Ephedrine is the drug of choice as
vasopressor for spinal anesthesia throughout the world.” It
has direct effects on alpha and beta receptors. Ephedrine

Introduction:

Herniotomy for indirect inguinal hernia is one of the
common surgeries performed in Bangladesh Medical
College Hospital. Hypotension while performing surgery
under spinal anesthesia should be treated properly to prevent
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causes increase in systolic and diastolic arterial pressure and
heart rate.’ Phenylephrine is another alpha adrenergic
agonist, with no effect on beta receptor. It causes direct
arteriolar constriction resulting an increase arterial
pressure.” Unlike ephedrine, phenylephrine is less likely
cause of tachyphylaxis and supraventricular tachycardia.’

Materials & Methods:

This was a prospective randomized double-blind study,
conducted in a medical college hospital on male patients
undergoing surgery for inguinal hernia during the period of
lyear.

Inclusion criteria were- 1. Patients giving informed consent; 2.
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Male patients undergoing herniotomy surgery; 3. ASA
physical status I and II patients; 4. Age between 18-65 years.
Exclusion criteria were-1. ASA Il and I'V; 2. Patients above
below 18 and above 65 years; 3. Patients with hypertension,
diabetes mellitus, bronchial asthma, and ischemic heart
disease; 4. Morbidly obese patients; 5. Patients with any
history to local anesthetic drug, ephedrine, and
phenylephrine; 6. Patients having contraindication of
subarachnoid block (spinal anesthesia)

In the study 100 patients, aged 18 to 65 years, who met the
inclusion criteria were scheduled for elective surgery for
inguinal hernia under spinal anesthesia, were selected by
prospective randomized double-blind selection. All the
patients were divided into two groups; Group A received
ephedrine and group B was allocated phenylephrine. A
proper pre-anesthetic evaluation was followed to assess the
physical condition of the patients and suitability for the
study. A proper fasting protocol has been following since the
night before surgery for the patients in both groups.” After
entering in the operating room, patients were applied ECG,
noninvasive blood pressure, heart rate and oxygen saturation
of blood with pulse oxymeter. An 18G intravenous line was
introduced on each of the patients and preloaded with
Ringer's lactate solution at a rate of 15ml/kg within half-life.’
Spinal anesthesia was administered at Lumber 3-4 or 4-5
interspace with 25G needle. Heart rate, systolic and diastolic
arterial pressure were monitored and recorded regularly on
every patient. After confirming the level of block to TS
level, surgery was started.™’

When the systolic BP less than 90 mm Hg or decrease in
systolic BP more than 20% of base line whichever is lower.
The patients were randomly provided two types of
vasopressor drugs whenever needed. Group-A was given
Smg of intravenous bolus of ephedrine while Group-B was
received 0.5ml (50 microgram) intravenous bolus of
phenylephrine.""” The study drugs were prepared and
labeled by an anesthesiologist who did not take part in the
process of data collection.

Statistical Analysis

All the patients were monitored, and systolic arterial
pressure, diastolic arterial pressure and heart rate have
been recorded at a regular interval up to 90 minutes after
anesthesia. The data were analyzed by SPSS Windows
version 20.

57.86+6.54 years in group A and 54.48+7.05 years in group
B. The mean (SD) height of the study patients were found
169.08+3.91 cm in group A and 169.724+4.16 cm in group B.
The mean weight of the study patients was 72.78+4.39 kg in
group A and 70.50+5.48 kg in group B. The difference was
not found statistically significant (p > 0.05)

Table 2: Pre-operative assessment of patient (ASA grading)

Group-A Group-B p value
Number (%) Number (%)
ASA Grade I 73 80 0.26
ASA Grade 11 27 20 0.35

Table 2 shows pre-operative assessment of the study patients.
The ASA grade [ was 73 (%) in group A and 80 (%) in group
B. The ASA grade II was 27 (%) in group A and 20 (%) in
group B. The difference was not statistically significant (p >

0.05) between two groups.

Table 3: Comparison of systolic arterial pressure (SAP) in
mmHg among the two groups

Interval Group A Group B p value
(Mean + SD) (Mean + SD)
Base line 126.92+4.65 127.30+5.57 0.43
3 min 120.76+6.34 121.26+5.90 0.45
6 min 117.45+4.54 115.68+6.54 0.35
9 min 108.93+8.35 110.2546.45 0.52
12 min 112.16+9.14 118.27+11.4 0.032
15 min 114.96+7.15 121.56+5.34 0.027
18 min 110.68+6.23 118.73+£7.23 0.018
21 min 115.3848.17 122.84+6.73 0.023
24 min 112.46+9.34 121.65+8.52 0.036
27 min 109.17+7.54 118.64+7.82 0.031
30 min 117.7348.15 115.55+8.12 0.21
35 min 115.63+7.83 117.5349.38 0.38
40 min 118.89+8.41 116.81+7.54 0.26
45 min 117.6749.14 119.73+8.52 0.17
50 min 115.53+7.64 116.814+6.87 0.21
60 min 113.51+8.53 114.78+7.92 0.33
70 min 117.87+7.93 116.75+8.34 0.37
80 min 116.56+8.56 118.48+6.51 0.27
90 min 118.89+7.23 120.41+6.83 0.23

Results:
Table 1: Demographic characteristics of patients (N=100)
Group A Group B p value
(Mean+SD) (Mean+SD)
Age(years) 57.86+6.54 54.48+7.05 0.82
Height(cm) 169.08+3.91 169.724+4.16 0.14
Weight(kg) 72.78+4.39 70.5045.48 0.55

Table 1 shows the demographic characteristics of the study
patients, it was observed that mean age was found in

Table 3 shows Systolic arterial pressure (SAP) changes
were not significant between the groups up to 9 minutes
after anesthesia. On the other hand, SAP were significantly
lower in group I than group II from 12 to 27 min after
anesthesia and those values were statistically significant as
p value <0.05. Though, 30 min after anesthesia SAP were
not significantly different in both groups up to 90 min of
operation time.

Bangladesh Med. Coll J 2024, 29(1): 6-10



Management of hypotension in patients undergoing surgery for inguinal hernia under spinal anesthesia

Muhit MS

Table 4: Comparison of diastolic arterial pressure (DAP)
inmmHg among the two groups

Interval Group A Group B p value
(Mean + SD) (Mean £ SD)
Base line 81.14+4.67 81.72+4.54 0.74
3 min 68.59+6.80 69.47+5.90 0.43
6 min 64.73+7.84 65.71+8.52 0.38
9 min 61.84+6.39 60.85+7.44 0.47
12 min 68.26+7.18 80.86+5.61 0.026
15 min 72.96+6.25 79.43+7.44 0.032
18 min 67.85+8.43 75.34+6.58 0.034
21 min 73.45+6.64 79.32+7.54 0.025
24 min 71.46+9.34 77.14+8.61 0.028
27 min 67.37+8.53 74.34£7.62 0.036
30 min 69.62+7.61 72.83£6.26 0.026
35 min 70.31+8.17 71.63£7.25 0.28
40 min 68.5846.43 69.73£8.14 0.35
45 min 67.82+7.27 69.45+8.39 0.24
50 min 70.18+8.46 71.28+6.54 0.38
60 min 72.80+6.18 73.74+6.62 0.27
70 min 72.57£7.82 72.17£7.93 0.31
80 min 74.81+8.51 73.67+7.15 0.26
90 min 74.18+6.39 74.83£8.79 0.38

Table 4 shows that Diastolic arterial pressure (DAP)
changes were not significant between the groups up to 9
minutes after anesthesia. On the other hand, DAP were
significantly lower in group I than group II from 12 to 30
min after anesthesia and those values were statistically
significant as p value <0.05. Though, 30 min after
anesthesia DAP were not significantly different in both
groups up to 90 min of operation time.

Table 5: Comparison of Heart Rate (beats per minute) of
the patients among the two groups

Interval Group A Group B P value
(Mean + SD) (Mean = SD)
Base line 84.46+11.59 82.64+9.48 0.64
3 min 89.15+10.47 90.41+11.19 0.56
6 min 92.3749.38 93.74+10.26 0.48
9 min 93.64+10.18 93.15+11.71 0.64
12 min 92.64+11.42 79.53+£12.82 0.018
15 min 90.7349.81 81.63+11.54 0.037
18 min 88.74+10.74 85.26+9.42 0.028
21 min 89.26+9.37 87.43+11.61 0.23
24 min 87.72+10.31 88.72+11.75 0.14
27 min 85.14+11.14 86.64+10.41 0.21
30 min 87.51+10.24 86.11+10.63 0.37
35 min 88.27+11.26 87.51+11.41 0.23
40 min 89.63+£10.36 87.42+10.24 0.18
45 min 88.76+11.42 86.82+11.63 0.23
50 min 87.42+10.63 88.73+9.42 0.31
60 min 86.54+9.26 87.32+10.42 0.24
70 min 87.32+11.72 88.54+10.26 0.35
80 min 86.63£10.25 87.52+9.64 0.41
90 min 85.41£11.78 86.41+10.82 0.32

Table 5 shows comparison of baseline heart rate of patients
in both group showed no statistical difference. From 12 to
18 min mean heart rate in group II was significantly lower
from group I as p value were <0.05. From 21 to 90 min
intraoperative heart rate in both groups showed no
significant difference.

Discussion:

Regional anesthesia has some great advantages over
general anesthesia. Among the regional anesthesia, spinal
anesthesia is the most common form that has been widely
used for different surgical procedures. However,
management of hypotension is the main challenge that the
anesthesiologist must overcome during surgical procedure
under spinal anesthesia. Although perioperative fluid
replacement can prevent hypotension induced by spinal
anesthesia, in many cases anesthesiologist must be cautious
about fluid overload specially in elderly patients. In this
scenario, vasopressors like ephedrine or phenylephrine
may be a good option over fluid replacement to control the
hypotension.

In the study, demographic data and ASA grading were
comparable in two group. The baseline arterial pressure,
both systolic and diastolic, did not have any significant
difference in both groups. Even there was no considerable
difference (p <0.05) in mean systolic and mean diastolic
arterial pressure in both groups from the administration of
anesthesia to 9 min of operation timeline. The study
showed a statistically significant difference in systolic and
diastolic pressure in group A and group B from 12 to 30 min
of operation time, where phenylephrine group
demonstrated considerable higher mean systolic and
diastolic arterial pressure from 12 to 30 min. This findings
have th]? similarity with the study conducted by Abbasivash
Retal.”

When we measured the baseline heart rate in the both
groups there was no significant difference. However, after
introduction of anesthesia from 12 to 18 min, group A
showed significantly higher mean heart rate than group B,
that was similar with the findings of study conducted by
Naghibi etal." However, in the study conducted by Lee A et
al,” showed higher incidence of bradycardia in the group
where phenylephrine was used but in our study there was
no patient who developed bradycardia in the study time.
Miodrag Zunié et al' in their study observed that the higher
heart in ephedrine group is beneficial for elderly patients to
maintain the cardiac output, simultaneously increase
myocardial oxygen demand. However, Hedge J et al” in
their study showed that patients with cardiac risk factors
like ischemia should be carefully monitored and drugs
must be chosen meticulously where hypotension can be
prevented with minimal increase of heart rate to mitigate
the myocardial oxygen demand.
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Conclusion:

After administration of anesthesia in this study,
phenylephrine and ephedrine both showed considerable
similarities in terms of managing hypotension. However, it
has been observed that ephedrine showed a significantly
higher heart rate after few minutes under anesthesia. This
increased heart rate may have no untoward effect in healthy
individuals but may jeopardize the cardiovascular function
especially in elderly patients with co-morbidities. Thus,
phenylephrine can be an attractive alternative to ephedrine
in the management of hypotension in spinal anesthesia.
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