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ABSTRACT

Maternal haemodynamic variations are communal during caesarean section by spinal anesthesia. Several
measures are adopted to treat hypotension. The aim of this study is to compare the effectiveness of
phenylephrine and ephedrine in treating and preventing hypotension during C-section by spinal anesthesia and its
outcome on the condition of the fetus.

Place and Duration: In the Anesthesia department of Divisional Headquarter teaching Hospital Mirpur Azad
Kashmir for six-months duration from July 2021 to December 2021.

Methods: 120 total ASA grade-l patients with normal single pregnancy over 36 weeks who endured planned
caesarean-section under spinal-anesthesia were randomized into 2 groups equally. Group | was given 5 mg
rescue bolus and 10 mg prophylactic bolus dose of ephedrine intravenously during intrathecal block. Group Il
received 50 pg of rescue bolus and 100 pg of an intravenous dose of prophylactic phenylephrine bolus during
intrathecal block. Haemodynamic variables such as heart rate and blood pressure were documented after every-
2-mints until birth and every 5-minutes thereafter. The neonatal score was measured using the 1- and 5-minute
Apgar scale and the pH value of the neonatal blood in the umbilical cord.

Results: There were no differences in the treatment of hypotension among the 2 groups. The bradycardia
incidence was greater in the group of phenylephrine. The variances in Apgar score, birth weight and umbilical
cord pH amid the 2 groups were not statistically significant.

Conclusions: Ephedrine and phenylephrine are similarly operative in the treatment of hypotension during
elective caesarean section given spinal anesthesia. No statical variance in the occurrence of true fetal acidosis

between the two vasopressors was noticed. Both groups have good neonatal outcome.
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INTRODUCTION

For C-section; Spinal anesthesia is extensively used and is
safe and effective. The hypotension incidence during C-
section under spinal anaesthesia was 82-91% or higher
contingent on the used of definition'2. In the case of the
maternal signs, hypotension is particularly related with
vomiting and nausea and severe cases have danger of
pulmonary aspiration, reduced consciousness, cardiac
arrest and respiratory depression®4. May have harmful
impacts on the new-born, including fetal acidosis,
hypotension, impaired fetal oxygenation through asphyxia
stress and decreased uteroplacental flow®. Since
hypotension can be related with equally neonatal and
maternal morbidity, numerous approaches have been
considered, either singly or in grouping, for together
treatment and prevention®. It is recognised that
displacement of the uterine in left reduces the effects of
aorto-caval-compression. Simply lifting the legs has little
effect to decrease the hypotension incidence. Pre-hydration
or pre-loading is common practice, but with debateable
outcomes’. Due to the ineffectiveness of non
pharmacological methods to efficiently control decreased
blood pressure, often a vasopressor is vital during
caesarean section under spinal anesthesia®®. A number of
factors should be considered in selecting the suitable
vasopressor in gynae, including effectiveness in preserving

BP, ease of use, maternal non-cardiovascular effects,
indirect and direct impacts on the fetus, availability and
cost!®. Vasopressors commonly used during spinal
anesthesia to prevent hypotension include metaraminol,
phenylephrine and ephedrine!!. The obstetric use of
ephedrine in patients is reinforced by animal analysis
showing that the blood flow to uteroplacental is well
preserved when ephedrine is given to increase maternal
BP12,

Phenylephrine is a direct-acting alpha-agonist and
potent. Relatively high doses of phenylephrine may be
required during pregnancy due to the overall decrease in
the response of pressor to exogenous and endogenous
vasoconstrictors®®. Though, no fetal acidosis was verified
when there is widely use of phenylephrine to avert
symptoms and preserve maternal BP6. The aim of this
study is to compare the effectiveness of phenylephrine and
ephedrine in treating and preventing hypotension during C-
section by spinal anesthesia and its outcome on the
condition of the fetus.

MATERIALS AND METHODS

This prospective double blind randomized controlled study
held in the Anesthesia department of Divisional
Headquarter teaching Hospital Mirpur Azad Kashmir for six-
months duration from July 2021 to December 2021.
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After procurement of the appropriate and the written
informed consent, the study included 120 ASA 1st degree
patients with normal single pregnancy> 36 weeks, who
underwent elective caesarean section under spinal
anesthesia. Patients with diabetes mellitus, hypertension
related with pregnancy, history of cerebrovascular and
cardiovascular diseases, contraindications for spinal
anesthesia and fetal abnormalities were omitted from the
study. The patients were randomly divided into two groups
of 60 people. Group | was given 5 mg rescue bolus and 10
mg prophylactic bolus dose of ephedrine intravenously
during intrathecal block, provided that mother systolic BP
was below 90-mmHg. Group Il received 50 ug of rescue
bolus and 100 pg of an intravenous dose of prophylactic
phenylephrine bolus during intrathecal block, provided
maternal systolic BP was below 90-mmHg.

To uphold blinding, the anaesthesiologist given
solutions of vasopressor in the same syringes or non-
patient investigator. Each patient was premedicated with
150 mg ranitidine the night before and 2 hours before
surgery. Upon advent in the operating room, blood
pressure (NIBP), heart rate (ECG), arterial blood saturation
(Sa02) and respiratory rate were checked. All patients
started the saline infusion and preloaded with 10-ml / kg-
saline. Patients were placed in sitting or lateral position
conferring to their needs. 25-gauge Quincke needle was
used for lumbar puncture and inserted in the intervertebral
space of L3-L4. After the cerebrospinal fluid was able to
flow freely, 0.5% 2.5 ml bupivacaine was given for ten-
fifteen seconds. The injection time of the drug was
recorded and the volunteer was immediately positioned in a
supine posture with 15 to 20 degrees left lateral tilt. The 5 L
/ min oxygen was given pending the clamping of the
umbilical cord. The diastolic blood pressure, systolic blood
pressure and heart-rate were recorded immediately after
induction of spinal anesthesia. One minute later the
intrathecal  injection, patients were administered
intravenously with 100 pg of phenylephrine or 10 mg of
ephedrine. Haemodynamic variables such as heart rate

and blood pressure were documented after every-2-mints
until birth and every 5-minute thereafter. When the systolic
blood pressure dropped below 90 mmHg, vasopressor
ephedrine 5 mg or phenylephrine 50 ug was administered.
Atropine 0.3 mg was administered intravenously when the
mother's heart rate had fall below 60 beats/minute. The
neonatal score was assessed after 1 and 5 minutes using
the Apgar scale and the pH value of the neonatal umbilical
cord blood was checked. The umbilical cord is clamped at
birth and a 1 ml blood sample is drawn into a heparinized
syringe for acid-base analysis. A pH <7.2 in the umbilical
artery indicates asphyxia.

Statistical analysis: Parametric data was stated as mean
+ SD, so two groups’ comparisons were performed using
Student's t-test. The two-sided test was used for the p-
value significance. P-value below 0.05 was taken
significant. The data analysis was done with SPSS 22.0.

RESULTS

120 total patients participated for this analysis was
randomized equally into 2 groups. Both groups were
paralleled according to body weight and age [Tab-I] and the
length of the operation.

The variance in the baseline mean systolic and
diastolic blood pressure and heart rate among the 2 groups
was statistically unimportant [Tab-ll]. Patients receiving
phenylephrine experienced bradycardia more frequently
than patients receiving ephedrine.

The variance in mean blood pressure and systolic,
diastolic BP among the 2 groups before and afterwards
birth at all time points was not statistically significant.
Generally, 39/60 (65%) subjects in the group of
phenylephrine and 37/60 (61.7%) subjects in the group of
ephedrine had one or more hypotension episodes and
need one or above bolus doses of vasopressor. The rescue
doses number needed in Groups-l and Il was insignificant
statistically [Tab. IlI-VI]

[Table 1: Comparison of weight and age among group-l and Il

Characteristics Group 1 (n=60) Mean+ SD Group 2 (n=60) Mean+ SD P-value Significance

lAge (years) 29.85+0.61 30.30+0.44 0.15 NS

Weight (kg) 60.41+7.95 68.61+8.09 0.07 NS
Table 2: Comparison of baseline systolic, diastolic, mean blood pressure and heart rate in group-I and Il
Characteristics Group 1 Mean+ SD Group 2 Mean+ SD t-value P-value Significance
Heart rate 91.30+15.20 85.76+11.93 1.02 0.3 NS
Systolic blood pressure 121.01+11.58 122.98+10.21 0.91 0.9 NS
Diastolic blood pressure 79.88+10.10 77.20+£9.41 1.01 0.3 NS
Mean blood pressure 91.31+11.10 90.21+8.10 0.64 0.5 NS

Table 3: Comparison of heart rate, systolic and diastolic blood pressure among group-I and Il before delivery

Parameter Heart rate (bpm*) Systolic blood pressure (mmHg) [ Diastolic blood pressure (mmHg

. . Group 1 Group 2 Group 1 mean Group 2 mean Group 1 meant | Group 2

titdelivery | 1eans sD meanz SD P sD SD P sD meanz SD P
L?geg'ﬁe'y 90.39+20.10 | 84.14+1154 | 0.06 | 106.87+15.64 105.70+11.87 0.83 70.85+ 10.95 70.98+11.20 | 0.95
2 min 98.7+21.21 85.88+ 16.35 0.002 120.46+21.49 111.13+14.74 0.070 76.77+ 10.21 71.41+11.01 0.054
4 min 96.71+20.30 83.90+ 17.01 0.002 109.97+19.41 108.65+18.85 0.09 72.99+ 10.20 73.20+ 11.74 0.78
6 min 92.78+14.10 81.87+17.88 0.005 107.85+18.10 104.86+15.90 0.4 75.90+ 14.21 75.72+ 11.66 0.62
8 min 94.10£13.45 86.10+16.44 0.022 111.14+13.98 103.65+11.95 0.08 77.98+ 10.77 72.10+ 10.99 0.52
10 min 91.91+16.65 4.30+14.11 0.04 110.98+ 12.94 101.98+13.60 0.089 78.62+ 12.27 74.90+ 9.80 0.6
12 min 92.22+16.71 84.68+14.23 0.06 12.97+13.51 110.91+ 11.37 0.071 78.99+ 9.30 79.20+ 9.01 0.61
14 min 96.57+ 3.45 95.2145.34 0.23 114.8+4.70 111.88+ 5.88 0.089 71.70+ 10.40 71.10+ 13.31 0.91
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Table 4: Comparison of mean pulse rate, systolic blood pressure and diastolic blood pressure between group-I and Il after delivery

|At delivery 96.30+12.31 [90.21+ 11.20 0.04 111.21+13.70 107.70+11.93 0.21 71.33+10.64  [78.22+9.11 0.5 0.76
5 min 92.54+13.78 88.72+ 13.23 |0.07 117.67+14.14 104.64+13.04 0.69 73.95+ 11.33  [71.24+10.15 0.08
10 min89.31+11.20 85.14+ 11.33 0.3 119.74+16.31 114.41+15.01 0.25 74.21+ 13.66  [70.80+ 10.66 71.64+ 8.14 |0.07 0.41
15 min  91.58+8.74 21 [90.15+14.20 0.00 0.8 [118.04+13.98 119.94+12.92 0.51 76.84+ 8.12 69.41+ 11.30 0.16
min 89.74+4.47 [90.22+6.14 0.21 114.00+7.96 108.37+17.64 0.07 72.13+ 8.67 71.44+ 7.80
End of surgery 81.24+11.88 110.00+ 12.64  |114.92+11.84 0.89 76.24+ 8.11
9.21+7.80
Parameter Group 1 Group 2 P Group 1 Group 2 P Group 1 Group 2 P till delivery mean+ SD mean+ SD mean+ SD mean+ SD mean+ SD mean+ SD
Table 5: Comparison of mean blood pressure (mmHg) till delivery between group-I and Il
Mean BP (mmHg) Group 1 Mean SD Group 2 Mean SD t-value P-value Significance
Immediately after SA 80.41+10.70 80.23+10.01 0.034 0.98 NS
2 min 88.32+11.11 84.58+14.00 1.87,0.33 0.079, 0.78 NS
. . . 84.22+10.88
4 min 6 min 8 min 84.61+10.20 01.47411.95 0.38 0.82 NS
10 min 88.33+11.01 86.01+11.32 0.72 0.42 NS
; 84.11+8.44
12 min 87.55+13.71 92.44510.30 0.81,0.77 0.36, 0.44 NS
. 91.54+14.85
14 min 87.07+9.10 87.21+11.32 0.11 0.83 NS
84.64+10.55 NS
NS
Table 6: Comparison of mean blood pressure (mmHg) after delivery in groups 1 and 2
Mean BP (mmHg) Group 1 Mean+ SD Group 2 Mean+ SD t-value P-value Significance
At delivery 90.16+10.00 90.11+8.51 0.9, 0.4 0.33, 0.70 0.090 NS
5 min after delivery 84.31+10.21 82.28+10.17 i'g'lé'm 0.11 NS
10 min 15 min 91.41+13.40 84.71+13.50, 81.55+10.04 1.06 0.27 NS
20 min 86.22+8.20 84.34+11.33 0.3 NS
At the end of surgery 83.11+8.00 84.68+7.85 NS
85.26+8.66 NS

The variance in the birth-weight of new-borns among
the 2 groups was not statistically significant [Tab-VII]. No
new-born had Apgar score less than seven at one or five
mints. The group-I mean pH of neonatal umbilical cord was
7.32+0.03 and 7.33+ 0.02 in group-ll. Children receiving
phenylephrine had high pH of the umbilical cord than
children with receiving ephedrine, but the difference was
not statistically significant [Tab-VII].

Table 7: Comparison of birth weight cord pH between groups 1 and 2

land umbilical
Parameter Birth weight (grams) Umbilical cord pH
Group 1 3211+521.0 7.32+0.03
Group 2 3256+410.66 7.33+ 0.02
P value 0.81 0.24
DISCUSSION

The utmost significant physiological spinal anesthesia
response is related to the cardiac and respiratory system?S.
The hypotension incidence during C-section under spinal
anaesthesia was 82-91% or higher contingent on the used
of definition. Low blood pressure can be harmful to both
new-born and mother'’. These effects comprise reduced
fetus oxygenation causing asphyxia, decreased blood flow
to uteroplacental, fetal acidosis, and mother indicators of
decrease cardiac output include vomiting, nausea,
decreased consciousness and dizziness. It is recognised
that displacement of the uterine in left reduces the effects
of aorto-caval-compression81°, Simply lifting the legs has
little effect to decrease the hypotension incidence. Pre-
hydration or pre-loading is common practice but has
provocative consequences®. In spite of all precautions,
vasopressors are usually essential to avoid hypotension
during C-section under spinal anesthesia. All patients in

this study of both groups were parallel in terms of ASA
status and age?!. The baseline parameters difference such
as systolic and diastolic BP, heart rate and mean BP
among the 2 groups was insignificant, correspondingly.
There was no statistically substantial difference between
the time of surgery (induction of labor and time from birth to
completion of surgery) in Groups-I and Il. The bradycardia
incidence was higher in subjects who received
phenylephrine than people taking ephedrine in this
analysis. Lee et al. reported a greater prevalence of
bradycardia in phenylephrine given subjects in comparison
to the patients given ephedrine for the inhibition of
hypotension ~ during  C-section in  subarachnoid
anesthesia??.

In this study, no variance between phenylephrine and
ephedrine in terms of their effectiveness in controlling
hypotension succeeding spinal anesthesia in Caesarean
section patients in the dose range studied. Adigun et al has
the same results like this study?3.

According to Gundy et al. compared the side effects
and effectiveness of vasopressors, phenylephrine and
ephedrine used in the management of low BP during
planned C-section under spinal anesthesia?*. As with our
findings, they found no difference in the treatment of the
hypotension. No alteration in the Apgar scores among the 2
groups was noted. In this study, no child scored <7 Apgar
points at one or five mints. The difference in the birth
weight of new-borns between the two groups was not
statistically significant. In their study, Adigun and Amnaor-
Boadu compared intravenous ephedrine with
phenylephrine to maintain BP during planned caesarean
section under spinal anesthesia?®. Both groups have similar
mean Apgar scores; None of the infants achieved Apgar
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score < eight in any group. The outcomes are consistent
with this study.

CONCLUSION

Ephedrine and phenylephrine are similarly operative in the
treatment of hypotension during elective caesarean section

given spinal
occurrence of true fetal

anesthesia. No statical variance in the
acidosis between the two

vasopressors was noticed. Both groups have good
neonatal outcome.
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