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Abstract
Introduction: Hypotension after spinal anaesthesia is common during 
Caesarean section with incidence of 50 - 80%. There are various methods 
to prevent maternal side effects like hypotension, nausea and vomiting 
and fetal outcome by preloading or co-loading with crystalloids, left tilt and 
vasopressors like phenylephrine. In this study we hypothesized that prophylactic 
phenylephrine offers better hemodynamic control than therapeutic doses in 
elective Caesarean section after subarachnoid block. 

Methods: A comparative, prospective, randomized double blind study 
was conducted in 104 patients scheduled for elective Caesarean section. 
52 patients each were assigned into either prophylactic (P) or therapeutic 
(T) group. Baseline data, hemodynamics, nausea and vomiting and APGAR 
score were collected. Hemodynamics were analyzed using 2-tailed student’s 
t-test for intergroup and paired t-test for intragroup comparison. Nominal 
categorical data such as gender was also analyzed with Chi-square test. 

Results: Systolic, diastolic and mean arterial pressure were significantly 
lower in therapeutic group as compared to prophylactic group. The overall 
incidence of hypotension was 53% in group T and 21% in group P. Similarly, 
nausea and vomiting were significantly higher in group T (46%) compared to 
group P (11%) at 15, 20 and 30 mins. 

Conclusion: Prophylactic dose of phenylephrine significantly prevents 
hypotension and nausea and vomiting in patients undergoing elective 
Caesarean section.
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INTRODUCTION

Spinal anaesthesia is commonly used in Caesarean 
sections due to faster onset of sensory and motor blockade 
and reduction in the risk of local anaesthetic toxicity.1 It 
avoids the risk of general anaesthesia and the rapid and 
profound block provided also results in reduced need for 
supplemental intravenous analgesia.2,3 The incidence of 
hypotension after spinal anaesthesia is high and is more 
pronounced in pregnant population.4,5 Hypotension is 
attributed to factors like contracted subarachnoid space, 
aortocaval compression, sympathetic blockade and 
maternal physiological changes. The resulting hypotension 
may lead to maternal nausea, vomiting, cardiovascular 

collapse, loss of consciousness and fetal bradycardia and 
acidosis.6,7 The strategies to correct hypotension during 
spinal anaesthesia involves slight tilt to the left side 
avoiding aortocaval compression and volume preloading 
with crystalloids 15 ml / kg. These measures alone may not 
be able to counteract hypotension and often large doses 
of vasopressors like phenylephrine and mephentermine 
are required. 8-11

Recently phenylephrine has been drug of choice for 
maternal hypotension during Caesarean delivery 
for effectively reducing severity of hypotension and 
nausea.12 There are no evidence of adverse effects of 
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100 mcg phenylephrine on maternal variables and 
fetal parameters. Similarly, prophylactic phenylephrine 
infusion is an effective method for prevention of maternal 
hypotension during spinal anaesthesia for Caesarean 
section with no adverse effects on neonatal outcome.13 

Fetal acid-base status might be improved with the use 
of phenylephrine in terms of higher umbilical artery pH 
and base excess. It has been shown to decrease maternal 
cardiac output, however, such changes do not appear to 
affect normal healthy mothers.14 Phenylephrine maintains 
arterial pressure better in first six minutes of bolus dose 
as compared to ephedrine and mephentermine as it has 
peak effect within one minute, whereas ephedrine takes 
two to five minutes and mephentermine takes five minutes 
to peak.15

In this study we compared the efficacy and safety of bolus 
versus infusion of phenylephrine in patients undergoing 
elective Caesarean section under subarachnoid block. 

METHODS

The comparative, prospective, randomized double 
blind study was designed and ethical approval from 
Institutional Review Committee (IRC) was obtained. We 
recruited 52 patients in each group (total sample size of 
104). The procedure was explained thoroughly to each 
patient enrolled in the study and written informed consent 
was obtained. ASA PS II patients with term singleton 
pregnancy indicated for elective Caesarean section were 
included. Patients with heart rate of < 60, hypertension, 
cardiovascular diseases, fetal anomalies, hypersensitive to 
study drug and ASA PS III and IV were excluded. The patients 
were explained about 3 point ordinal scale for nausea 
and vomiting (0 - none, 1 - mild nausea, 2 - severe nausea 
and retching and 3 - vomiting).16 In the operating room, the 
patients were placed in supine position with left lateral tilt 
and 18 G intravenous cannula was secured. Subarachnoid 
block was performed in the sitting position in L

3
 - L

4
 space 

with 25 G Quincke’s spinal needle and 0.5% hyperbaric 
bupivacaine 2.2 ml was given. Co-loading was done with 

infusion of Ringer’s lactate at the rate of 15 ml / kg for 
next 15 minutes. The patients were randomized based on 
sequentially numbered opaque sealed envelope (SNOSE) 
technique into two groups, group P who received 50 mcg 
of phenylephrine and group T who received 1 ml of normal 
saline. Rescue phenylephrine 50 mcg was administered 
intravenously in case of hypotension. In case of failure of 
spinal anaesthesia, the case was converted to general 
anaesthesia and excluded. Heart rate, SBP and DBP were 
recorded immediately after performance of subarachnoid 
block (time 0) then every 2 minutes for next 20 minutes, 
then every 5 minutes till the surgery was over. APGAR score 
of the newborn was documented at 1, 5 and 10 minutes. 
In case of nausea and / or vomiting inj. ondansetron 4 mg 
was given intravenously. In cases of bradycardia with HR < 
60 and hypotensive, inj. mephentermine 6 mg was given. 
If the patient developed bradycardia with HR < 45 bpm, 
inj. atropine 0.6 mg was used to increase the heart rate. 
Statistical analysis was done using statistical package 
for social sciences (SPSS) software version 17 (SPSS Ltd, 
Chicago, IL, USA). Values are presented as mean (SD) or 
number. Hemodynamic data were analyzed using 2-tailed 
student’s t-test for intergroup comparison and paired 
t-test for intragroup comparison. Nominal categorical data 
such as gender was also analyzed with Chi-square test. 
For all determinations p value of < 0.05 was considered 
significant. 

RESULTS 

The total number of patients was 104 with 52 in each 
group with age ranging from 20 to 39 years. Mean age of 
patients in group P (Prophylactic dose of Phenylephrine) 
and T (Therapeutic dose of Phenylephrine) were 29.19 and 
28.31 years respectively. Regarding ASA-PS classification, 
there was similar distribution between two groups. Both 
systolic and diastolic blood pressures in group T were 
significantly lower than group P at 4, 6 and 8 minutes 
after performing subarachnoid block (P < 0.001). While at 
the other times during surgery there were no differences 
found (Tables 1 and 2). 

Table 1: Comparison of systolic blood pressure between two groups

Time interval (SBP mmHg)  Group P Group T P value

Mean SD Mean SD

Baseline 108.55 9.59 108.25 8.74 0.869

0 min 107.22 5.29 109.69 7.52 0.057

2 min 103.75 2.18 103.08 4.32 0.326

4 min 100.00 7.03 93.79 9.68 < 0.001*

6 min 103.12 4.40 96.98 9.55 <0.001*

8 min 103.86 6.84 98.67 8.99 0.001*

10 min 98.65 7.68 96.69 8.22 0.216
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12 min 103.61 9.20 101.15 9.43 0.184

14 min 102.69 12.43 101.27 12.56 0.566

16 min 102.08 9.11 100.77 9.03 0.466

18 min 109.08 6.52 107.98 6.99 0.412

20 min 109.41 3.40 109.35 3.40 0.922

25 min 113.84 2.28 113.31 2.74 0.290

30 min 109.36 6.60 108.73 5.97 0.614

35 min 107.87 5.08 108.05 4.65 0.866

40 min 105.59 3.86 104.34 4.41 0.216

45 min 105.83 4.45 105.77 2.95 0.963

50 min 105.91 2.70 105.33 2.31 0.743

55 min 102.00 102.00

60 min 100.00 100.00 8.74                                   

*Statistically significant

Table 2: Comparison of diastolic blood pressure between two groups

Time interval (DBP mmHg) GROUP P GROUP T P value

Mean SD Mean SD

Baseline 68.94 9.62 70.08 8.30 0.522

0 min 73.49 7.78 72.63 7.45 0.570

2 min   74.08 8.13 73.69 8.91 0.819

4 min 73.86 11.25 65.42 13.88 0.001*

6 min 79.49 4.97 72.38 11.80 < 0.001*

8 min 79.61 5.60 73.73 11.53 0.001*

10 min 73.65 4.23 71.69 6.04 0.060

12 min 75.84 4.06 73.88 5.93 0.054

14 min 78.75 1.79 78.35 3.11 0.428

16 min 76.71 3.98 76.23 4.85 0.588

18 min 80.59 7.17 79.79 7.79 0.589

20 min 79.73 4.38 79.65 4.33 0.934

25 min 78.80 2.38 78.63 2.03 0.706

30 min 77.90 6.58 77.81 6.54 0.943

35 min 80.94 5.87 80.88 6.00 0.967

40 min 79.56 4.53 78.67 4.79 0.425

45 min 73.83 4.97 72.71 2.89 0.448

50 min 80.45 9.50 74.67 4.62 0.337

55 min 74.00 74.00

60 min 74.00 74.00 8.30                               

 *Statistically significant

Similarly, mean arterial pressure also showed similar 
trend of decrease at 4, 6 and 8 minutes in group T as 
compared to group P (Table 3). Incidence of hypotension 

in group T was 53% and in group P, it was 21%. The heart 
rates, however, was not significantly different between two 
groups. 
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Table 3: Comparison of mean arterial pressure between two groups

Time interval (MAP mmHg) Group P SD Group T SD P value

Mean SD Mean SD

Baseline 82.06 9.10 82.80 7.86 0.660

0 min 84.60 6.80 84.99 6.48 0.769

2 min 83.54 5.56 83.49 6.88 0.966

4 min 82.52 8.87 74.88 11.73 < 0.001*

6 min 87.40 3.90 80.58 10.76 < 0.001*

8 min 87.72 4.77 82.04 9.87 < 0.001*

10 min 82.12 5.11 80.03 6.38 0.071

12 min 85.20 4.37 82.97 5.95 0.034

14 min 86.80 4.99 85.99 5.65 0.444

16 min 85.54 5.17 84.41 5.75 0.300

18 min 90.04 6.41 89.19 6.99 0.522

20 min 89.64 2.64 89.55 2.30 0.857

25 min 90.82 2.16 90.19 1.50 0.093

30 min 88.51 5.24 88.12 5.12 0.703

35 min 90.28 5.39 89.94 5.28 0.761

40 min 88.59 3.96 86.07 7.72 0.082

45 min 84.68 3.58 81.21 9.37 0.106

50 min 88.67 5.76 84.89 3.85 0.307

55 min 84.00 1.41 83.33 0.766

60 min 83.00 82.67                 
 *Statistically significant 

Table 4: Comparison of nausea and vomiting between two groups

Time (mins) Group P Group T P value

Mean               SD Mean                  SD

5 0.00                 0.00 0.00                    0.00

10 0.08 0.27 0.12 0.38 0.552

15 0.06 0.31 0.33 0.68 0.010*

20 0.00 0.00 0.19 0.56 0.015*

30 0.00 0.00 0.27 0.74 0.010*

40 0.00 0.00 0.06 0.42 0.320

50 0.00 0.00 0.04 0.28 0.320

60 0.00 0.00 0.00 0.00 0.00

There was a high incidence of nausea and vomiting in 
group T compared to group P at 15, 20 and 30 minutes 
which was statistically significant. The incidence of nausea 
and vomiting in group T was 46% as compared to group 
P (11%). After 30 minutes, however, there was no significant 

difference between the two groups (Table 4). There was 
no significant difference in APGAR score between two 
groups. 
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DISCUSSION

Hypotension after subarachnoid block is relatively 
common clinical problem, with an increase in maternal 
and fetal morbidity.13,17-19 The mechanism for hypotension 
is the sympathetic blockade causing reduction in blood 
pressure as a result of fall in systemic vascular resistance 
with reduction in venous return leading to a fall in cardiac 
output and occasionally heart rate.13 Crystalloids have 
been used since a long period of time to counteract 
the hypotension that occurs after the performance of 
subarachnoid blockade. Despite this volume expansion, 
hypotension still occurs because crystalloids are rapidly 
redistributed to the third space.19 

The two groups we compared were well matched 
demographically. The incidence of hypotension that we 
found (53%) in therapeutic group was comparable to 
various studies which demonstrated that the incidence 
of hypotension is 50 - 85%. In the group that received 
prophylactic phenylephrine the incidence of hypotension 
was 21% which was 39.62% lower than therapeutic group 
(p < 0.001). We did not use infusion of phenylephrine but 
rather used prophylactic dose of phenylephrine in our 
study. One problem associated with phenylephrine infusion 
is reactive hypertension and bradycardia seen with the 
infusion.20 We did not encounter such problem probably 
due to proper fluid management (preloading) and use of 
only one small dose of phenylephrine. Although there was 
a drop in heart rate after administration of phenylephrine in 
both groups, it was not statistically significant and none of 
the patients had to be given atropine to treat bradycardia. 
The incidence of nausea and vomiting was higher in 
therapeutic group as compared to the prophylactic group. 
There are studies which demonstrate the similar findings.1 

In our study, we did not find any significant difference in 
APGAR score between the two groups. All the newborns 
had APGAR score of 7 or more at 1 minute and 5 minutes. 
A study by David W Cooper et al compared fetal and 
maternal effects of phenylephrine and ephedrine during 
Caesarean section and found that there was a significantly 
lower incidence of fetal acidosis in the group receiving 
phenylephrine infusion.21 In our study, although we did 
not analyze umbilical cord blood for acidosis, the APGAR 
score was found to be similar in both groups. 

Ngan Kee et al compared phenylephrine infusion 
regimens for maintaining maternal blood pressure during 
spinal anaesthesia for Caesarean section. They noted 
that phenylephrine decreased hypotension with higher 
umbilical arterial pH and decrease in incidence of nausea 
and vomiting. There was no detrimental neonatal outcome 
in the study.22 Similarly, Heseen M et al did a systematic 
review to determine the harm and benefit associated with 

prophylactic phenylephrine for Caesarean section under 
subarachnoid block. Phenylephrine reduced the risk of 
hypotension and nausea and vomiting after spinal doses 
of bupivacaine generally exceeding 8 mg, but there was 
no evidence that it reduced other maternal or neonatal 
morbidities.23 Similar multiple studies have been done 
to demonstrate safety and efficacy of phenylephrine in 
terms of maternal blood pressure, intraoperative nausea 
and vomiting and fetal outcome in terms of APGAR 
and umbilical cord pH.24,25 Because of its short duration 
of action prophylactic phenylephrine boluses for the 
prevention of hypotension after spinal anaesthesia may 
not be adequate throughout the length of the surgery. 
Prophylactic phenylephrine infusion may provide better 
haemodynamic stability compared to phenylephrine 
boluses. 

We have to acknowledge few limitations. Umbilical 
cord pH was not measured in our study which is a 
routine practice. Neonates were not followed up beyond 
immediate postnatal period. The study is limited to one 
center only and hence, generalisation of our findings may 
not be feasible. The study findings should be validated in 
larger, multi centric studies in the future.

CONCLUSION 

When compared to therapeutic phenylephrine for 
control of blood pressure after hypotension has occurred 
following subarachnoid block in elective Caesarean 
section, prophylactic phenylephrine significantly prevents 
hypotension, nausea and vomiting without detrimental 
effects to the neonatal outcome. 
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