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Abstract

Introduction:

Several Techniques Have Been Proposed To Prevent Hypotension In Obstetric Patients. Ephedrine And
Phenylephrine Are Individually Used To Prevent Maternal Hypotension; However, Each Has Its Own
Drawbacks. Some Researchers Have Reported That The Infusion Of Combined Ephedrine And Phenylephrine
Immediately After Spinal Anaesthesia For Caesarean Delivery Reduces The Incidence Of Maternal
Hypotension. Hypotension Is A Major Concern Of The Anaesthetists Whenever Subarachnoid Block Is
Performed Especially In Obstetric Patients. Vasopressors Have Been Shown To Be More Effective At Limiting
Spinal Hypotension Than Other Treatment Of Hypotension Like Preloading And Left Uterine Displacement. The
Aim Of The Study Is To Compare The Effect Of Bolus Intravenous Ephedrine With Phenylephrine For The
Maintenance Of Arterial Blood Pressure During Elective Caesarean Section Under Spinal Anaesthesia.

Aim:

The Aim Of The Study Is To Compare The Effect Of Bolus Intravenous Ephedrine With Phenylephrine For The
Maintenance Of Arterial Blood Pressure During Elective Caesarean Section Under Spinal Anaesthesia.
Method:

This Was A Retrospective Study Done From Data Collected Of 1 Year, From 100 Caesarean Section
Procedures That Used Ephedrine And Phenylephrine As Vasopressors During Spinal Anaesthesia Were
Collected. In Order To Select Data, Computer Tables Were Randomly Generated. Patients Were Divided Into
Two Groups Of 50 At Random. In Order To Select Data, Computer Tables Were Randomly Generated. For
Categorical Variables, Student's T-Test And Chi-Square Test Were Used.

Result:

There Was No Significant Difference Between The Two Groups In Terms Of Age, Height, Or BMI. In Groups 1
And 2, The Number Of Rescue Doses Required Was Statistically Insignificant. The Differences Between The
Two Groups In Baseline HR, SBP, DBP, And Mean Blood Pressure Were Statistically Insignificant. Patients
Receiving Phenylephrine Had A Greater Rate Of Bradycardia. The Difference In Neonatal Birth Weight
Between The Two Groups Was Not Statistically Significant. At 1 Minute And 5 Minutes, No Neonate Had An
Apgar Score Of 7.

Conclusions:

There Was No Statistically Significant Difference In The Incidence Of Hypotension With Quick Administration
Of Crystalloid At The Time Of Spinal Anaesthesia In Both Groups (P > 0.05) In The Current Study. The Current
Study Concludes That In Appropriate Equivalent Doses, Ephedrine And Phenylephrine Are Equally Effective In
Managing Hypotension During Spinal Anaesthesia For Caesarean Delivery.
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l. INTRODUCTION
Hypotension is the most common complication of neuraxial anaesthesia in obstetric patients® and its
prevalence in cesarean section is about 50-90%.2% Maternal hypotension causes unpleasant symptoms such as
nausea, vomiting, loss of consciousness, respiratory depression, and cardiac arrest. Hypotension may reduce
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placental perfusion and result in foetal acidosis and neurological injury.l® Several techniques have been
proposed to prevent hypotension.’* Ephedrine has been used as the agent of choice in the prevention and
treatment of hypotension following spinal anaesthesia in pregnant women. However, recently, there have been
concerns regarding its use because of complications such as supraventricular tachycardia, tachyphylaxis, and the
probability of foetal acidosis.!” Phenylephrine (a strong a-agonist of sympathetic receptors) can be used for the
prevention and treatment of maternal hypotension. It reduces the incidence of nausea and vomiting as well as
foetal acidosis, but it may cause maternal bradycardia and decreased cardiac output. Therefore, the use of
phenylephrine, especially for prophylaxis of hypotension, is uncommon.358¢ Combining drugs with different
mechanisms of action lowers the amount of each drug, thus the undesired effects are minimized.® The present
study aimed to evaluate the effect of prophylactic infusion of a combined ephedrine and phenylephrine on
maternal hemodynamic before the induction of spinal anaesthesia for cesarean section. This topic was motivated
by the fact that there have been no investigations evaluating the effect of vasopressors before spinal injection. In
previous studies, the drugs were administered after spinal injection. Furthermore, there are dissimilar results on
the infusion of combined ephedrine and phenylephrine after spinal anaesthesia for cesarean section if maternal
hypotension and foetal acidosis occur.>811-13

. MATERIALS AND METHODS

This retrospective observational study was conducted at Narayan Medical College & Hospital Jamuhar,
Sasaram, Bihar from April 2022 to March 2023. An informed consent was taken from all the participants, after
explaining the main objectives of the study. Patients who were admitted in Obstetrical units of our hospitals
were Randomly selected. Data of Caesarean Section surgeries were selected which used Ephedrine and
phenylephrine as Vasopressors during Spinal Anaesthesia in last 1 year Randomization was done using
computer tables in selecting data. The study was entirely observational in nature. Patients were divided into two
groups of 50 at random. When maternal SBP fell by more than 20% from baseline, a bolus of intravenous (V)
ephedrine 6 mg was administered. When maternal SBP fell by more than 20% from the baseline, Group 2
received a 100 g IV bolus of phenylephrine. The heart rate (HR), electrocardiogram (ECG), non-invasive blood
pressure (NIBP), respiratory rate, and arterial O, saturation (SpOz) were all monitored upon arrival in the
operating room. To maintain the patency of the IV cannula, all patients received a infusion of normal saline.
Patients were put in the left lateral posture, and a lumbar puncture was conducted in the L3-L4 intervertebral
area with a 25-gauge Quincke needle. After obtaining free flow of the cerebrospinal fluid, 1.5 mL (7.5 mg) of
0.5% bupivacaine(heavy) with 0.5 mL (25 micro gm) fentanyl was delivered at a rate of 0.2 mL/s. Co loading
with 20 mL/kg Ringer's solution administered rapidly. The time of injection of the drug was noted and the
patient was placed in a supine position. Immediately after induction of spinal anaesthesia, systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP) and HR were recorded. Neonatal
outcome was assessed using Apgar score at 1 min and 5 min and neonatal umbilical cord blood pH values. At
delivery, the umbilical cord was clamped and 1 mL of blood sample was collected in heparinized syringe for
acid base analysis.

Inclusion criteria:
100 Patients with American Society of Anaesthesiologists (ASA) grades 1 and 2, ages 18-40, BMI
range of 18.5-25, and systolic blood pressure of 120 to 140 mmHg were included in the study.

Exclusion criteria:

Candidates with a history of migraine, psychiatric diseases, drug use (except for approved pregnancy
additives), multiple pregnancy, headache before surgery, contraindications for spinal anaesthesia, pregnancy
disorders such as preeclampsia and Umbilical cord anomalies, and uncontrolled clinical conditions such as high
blood pressure, diabetes, and cardiovascular diseases were all excluded from the study. Patients who got
Atropine after bradycardia and those who had more than one try at spinal anaesthesia were also excluded.

Statistical Analysis:

The mean and standard deviation (SD) of continuous data were used. Intergroup comparisons were
performed using the student’s t-test and the chi square test for categorical variables. IBM SPSS Statistics 23 was
used to analyse the information. Overall, P < 0.05 was proposed as the statistical significance level after
adjustment.

I11.  Results:
The two groups, group 1 and group 2, were matched in terms of age, body weight, and height. The
mean age was 30.71 years, and there was no significant variation in the age values of the three groups.
Furthermore, the mean values for weight in kilograms, height in meters, and BMI were 60.2, 1.56, and 27.56,
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respectively, with no significant difference between the three groups, as noted for age value.
In groups 1 and 2, the number of rescue doses required was statistically insignificant.

The differences between the two groups in baseline HR, SBP, DBP, and mean blood pressure were
statistically insignificant. Patients receiving phenylephrine had a greater rate of bradycardia than those getting
ephedrine. In both groups, HR was kept at the baseline value until the block was induced, at which point it
climbed significantly for a few minutes, corresponding to the interval of decline in the MAP. After this time, the
HR returned to its baseline values. The difference in mean HR and MAP till delivery was negligible between the
two groups. However, the mean HR was 81-85 bpm in group 1 and 77-81 bpm in group 2 at the 30th and 60th
minute observations, which were statistically significant. (P < 0.05), although being clinically insignificant.
However, 64 of the 50 Patients in Group 2 and none in Group 1 had HRs of 50 bpm or higher, necessitating
intervention.

The mean SBP, mean DBP, and mean arterial blood pressure of both groups fell rapidly from their
baseline values until delivery; after that, the mean SBP was maintained in both groups. The difference in
hypotension incidence between groups was not statistically significant (P > 0.05). In our study, the range of SBP
in the two groups was 108-114 mmHg (P = 0.03), mean DBP was 58-66 mmHg (P = 0.03), and MAP was 76-80
mmHg (P = 0.02), all of which were statistically significant but clinically insignificant. The difference in
neonatal birth weight between the two groups was not statistically significant. At 1 minute and 5 minutes, no
neonate had an Apgar score of 7. The mean neonatal umbilical cord pH in groups 1 and 2 was 7.30 0.05 and
7.36 0.03, respectively. Parturient given phenylephrine had greater umbilical cord pH in their new borns than
those given ephedrine, and the difference was statistically significant (P < 0.005).

IV.  Discussion:

In the present study, there was no statistically significant difference in the incidence of hypotension
with rapid administration of crystalloid at the time of induction of spinal anaesthesia (coload) in both the groups
(P > 0.05). The overall incidence of hypotension in the study population was 43% that was significantly less
compared to the incidence (more than 80%) observed in other studies. Khan et al.'* observed a statistically
significant (P < 0.008) difference in the incidence of hypotension in the coload group (44%) compared to the
preload group (70%) in a study on 100 parturient. In this study, patients given phenylephrine had a greater rate
of bradycardia than those given ephedrine. This is considered to be owing to a rise in blood pressure caused by a
-agonist, which may result in reactive bradycardia (baroreceptor reflex). This was sensitive to glycopyrrolate
with no negative repercussions. The result of this study is in accordance with the studies of Nazir et al.*® (5/50
vs [15] 17/50 in the phenylephrine group) and Lee et al.*[relative risk (RR) of 4.79; 95% confidence interval
(CI), 1.47-15.60] with P < 0.05. The incidence of nausea and vomiting was more in the phenylephrine group
than the ephedrine group 32% versus 20%) in our study that was not statistically significant (P= 0.16).

In this study, HR variations followed an inverse pattern to the MAP. The difference in mean HR and
MAP till delivery was negligible between the two groups. However, at the 30th and 60th minutes,
Observations revealed statistically significant (P < 0.05) but clinically insignificant changes in the mean HR of
both groups 4. Khan et al. discovered similar results, observing HR fluctuations with an increased trend for
roughly 10 minutes. Anxiety, aortocaval compression, and hypotension were related to this alteration.
Assuming the equivalent doses of ephedrine and phenylephrine were 6 mg and 100ug, respectively, The
incidence of fall in blood pressure was maximum during the first 10 min following the subarachnoid block and
we observed that vasopressor use was maximum during this period. This corresponds to the immediate
sympathetic block after intrathecal injection. We also observed that phenylephrine was used more frequently
in 10 min compared to ephedrine. It is distinctly apparent by the wider SDs of mean SBP values in the
phenylephrine group but no statistical significant difference was observed (P > 0.05). On the other hand, Ngan

Kee et al.}” and Dyer et al. 18 opined that vasopressor requirements was reduced till the time of delivery in their
studies. The average median dose was 0 mg versus 10 mg of ephedrine (P < 0.001) in the study by Ngan Kee etal.
17

In this study, we found no difference between ephedrine and phenylephrine in terms of efficacy for
treating hypotension after spinal anaesthesia in parturient undergoing caesarean delivery at the levels examined.
The results of this study are in accordance with the study of Nazir et al. > and Adigun et al.'® They observed that
both vasopressors effectively restored both the systolic and DBP.

Gunda et al.?® examined the efficacy and negative effects of the vasopressor’s ephedrine and
phenylephrine during caesarean delivery under spinal anaesthesia.

However, when it comes to maternal well-being, their research suggests that phenylephrine may be the
better vasopressor. This could be related to the fact that their study employed a lower dose of ephedrine (3 mg)
than this study.

In our study, the difference in birth weight of neonates between the two groups was not statistically
significant. Parturient who were administered phenylephrine delivered neonates with higher umbilical cord pH
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than those given ephedrine but the difference was clinically not important as there was no true foetal acidosis
(pH <7.2). our study results regarding umbilical cord pH were in accordance with other investigators, 152422

In their investigations, they concluded that the pH of the umbilical artery was identical in both groups,
regardless of whether ephedrine or phenylephrine was used to maintain blood pressure during spinal anaesthesia
in parturient undergoing caesarean delivery.

However, our study results are not consistent with the studies carried %6 out by Ngan Kee et al. and
Lee et al. where the umbilical artery pH was less in neonates in the ephedrine group than the phenylephrine
group.

Umbilical artery acidotic alterations are sensitive indications of uteroplacental insufficiency. The study
findings provide indirect indication that uterine blood flow may improve with phenylephrine when compared to
ephedrine, it was shown to be more effective. One reason ephedrine causes acidosis is that it penetrates the
placenta and has a direct effect (B3 action) on the foetus, causing acidosis. However, there was no difference in
Apgar score between the two groups at 1 and 5 minutes. The difference in neonatal birth weight between the
two groups was similar and statistically insignificant.

V.  Conclusion:
The current study concludes that ephedrine 6 mg and phenylephrine 100 g are equally effective in treating
hypotension after spinal anaesthesia for caesarean delivery.
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