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ABSTRACT… Introduction: Subarachnoid block has been in practice for below umbilical 
surgery more than 110 years.1 in recent era all over the world most of cesarean sections are 
being done under subarachnoid block because of high mortality rate associated with general 
anesthesia due to failed intubation and aspiration pneumonia. Objectives: To compare the 
efficacy of phenylephrine versus ephedrine in the treatment of hypotension during cesarean 
section under subarachnoid block. Study Design: Randomized control trial. Setting: 
Department of Anesthesiology Nishter Hospital Multan. Period: March 2014 to August 2014. 
Materials and Methods: A total 80 patients included in the study and patients were divided into 
two equal groups. Phenylephrine group (P group) and Ephedrine group (E group), 40 patients 
in each. Results: A total of 80 (100%) patients included in the study. As concern to the age of 
patients, mean age in group E was 30.50 and standard deviation was 5.383, similarly in group 
P mean age was 30.75 and SD was 5.921. As concern to the efficacy in group E, 7 were having 
good efficacy and 33 were have poor efficacy. In group P 30 had good efficacy and 10 had 
poor efficacy. P=0.000 a significant value. Conclusion: Phenylephrine is more effective than 
ephedrine for the treatment of hypotension due to subarachnoid block during cesarean section.

Key words: Cesarean Section, Spinal Anaesthesia, Subarachnoid Block, Phenylephrine, 
Ephedrine.
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INTRODUCTION
Subarachnoid block has been in practice for 
below umbilical surgery more than 110 years.1 
in recent era all over the world most of cesarean 
sections are being done under subarachnoid 
block because of high mortality rate associated 
with general anesthesia due to failed intubation 
and aspiration pneumonia.1 But subarachnoid 
block is also associated with complications like, 
hypotension, bradycardia, tachycardia, high 
spinal, nausea, vomiting and even cardiac arrest.

Hypotension during subarachnoid block in 
cesarean section has detrimental effects both 
on mother and fetus including decrease uterine 
blood flow, fetal acidosis, and maternal symptoms 
of low cardiac output such as nausea, vomiting, 
dizziness, and loss of consciousness.2,3

In cesarean section, under subarchnoid block 
the most common complication is hypotension 

with a reported indicence greater than 80%.4 
Hypotension may occur even after left uterine 
displacement and preloading with crystalloid.4,5 
The severity of hypotension depends on the 
degree of aorto-caval compression syndrome, 
the amount of crystalloid preloading, doses of 
local anesthetic drugs administered.1 The most 
effective treatment of hypotension associated 
with cesarean section under subarachnoid block 
is the administration of vasopressor drugs.6

There are many vasopressors which can be used 
to treat spinal induced hypotension. Ephedrine 
is considered very effective in restoring maternal 
blood pressure after hypotension. But its 
superiority over other vasopresssors is not clearly 
defined.7 Ephedrine acts directly as well as 
indirectly. The second drug to treat hypotension 
in cesarean section under subarachnoid block is 
phenylephrine. It has pure alpha agonist effects. 
Although phenylephrine is not so commonly 
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used to treat hypotension, results of several trials 
have suggested that phenylephrine has the same 
efficacy for preventing and treating hypotension 
in cesarean section under subarachnoid block as 
ephedrine.7,8,9,10,11

Magalhaes E, Goveia CS, de Araujo Ladeira LC, 
Nascimento BG, Kluthcouski SM in their study  
concluded that Hypotension had an incidence of 
70% in Group E (Ephedrine ) and 93% in Group P 
(phenylephrine) (p <0.05).12

Hypotension may be a life threatening condition 
for patients undergoing cesarean section 
under subarachnoid block. So, this study will 
show which drug (either the phenylephrine or 
ephedrine) is better for controlling hypotension 
due to subarachnoid block during lower segment 
cesarean section. Results will be utilized to 
formulate the guidelines for the usage of preferred 
drug for the said purpose.

MATERIALS AND METHODS
The study was conducted after the approval 
of hospital ethical committee. All the patients 
admitted for elective lower segment cesarean 
section who fulfill the inclusion criteria were 
included in the study. An informed and written 
consent was taken for the use of their data for 
study purpose. Patients were divided into 2 
groups i.e; Group E (Ephedrine group) and 
Group p (phenylephrine group) using lottery 
method. Ephedrine was prepared as 5mg and 
phenylephrine as 50 mg in the same type and 
size of syringes by an anesthetist who was not 
involved in study. Researcher and patient were 
blinded in the study. 

On day of operation patients were monitored 
using standard monitoring NIBP, ECG and 
pules-oximetry, and baseline parameters were 
recorded. Two brannulas 18G and 20G were 
inserted on both hands and patient was preloaded 
with colloid solution 10ml/kg, which was given 
in   15-20 minutes. Using aseptic measures the 
subarachnoid block was performed with 27G 
nontraumatic needle at the level of L4-5 or L3-4 
intervertabral space and hyperbareic Bupivicain 
0.75% 1.5ml was administered intrathecally. Then 

patient was returned to left tilted supine position. 
4-6L/min. Oxygen was given by transparent face 
mask. Blood pressure was monitored at 5minutes 
interval beginning 5minutes after subarachnoid 
block for 20 mins and when hypotension occur 1cc 
of the drug was injected I/V by researcher. 1min 
after I/V drug injection blood pressure was again 
taken and efficacy of the drug was noted on the 
performa as described in operational definition. 
Hypotension was labeled as fall in blood pressure 
20 % below baseline.  Efficacy was measured in 
terms of return of blood pressure to baseline or 
near baseline i.e, 80% or 90% towards baseline. 
Randomization was performed by lottery method. 
Intraoperative fluids were given at the rate of 
25ml/min. Drug was considered effective if 
systolic blood pressure raised to baseline systolic 
blood pressure within 1 min after administration 
of either drug i.e; phenylephrine or ephedrine. 
Pregnant females between ages of 22-40 years, 
ASA 1 and 2 patients, Gestational amenorrhea of 
> 32 weeks, Elective cesarean section, Patient 
willing for spinal anesthesia. Singleton pregnancy 
with cephalic presentation. Baseline systolic 
blood pressure between 100-140 mmHg and 
diastolic blood pressure between 70-89mmHg 
were included in the study. Any contraindication 
to spinal anesthesia i.e. local infection at the site 
of injection, valvular heat diseases, bleeding 
tendency, any co-morbidity like diabetes 
mellitus, liver cirrhosis, renal failure etc, any 
obstetric complications like placenta previa, 
pregnancy induced hypertension or HELLP 
syndrome, multiple gestation, fetal malformation,  
coagulopathies, morbid obesity and spine 
deformity were excluded from the study. After the 
completion of study, data was entered in SPSS 
20 and analyzed. All the numerical data including 
age weight and height of the patients, were 
presented as mean and standard deviation. The 
efficacy of drug-was compared using Chi-Square 
test Values of P less than 0.05 was considered 
statistically significant. The confounding variables 
were controlled by following exclusion criteria 
and stratification, based on age and height.

RESULTS
A total of 80 (100%) patients included in the 
study. As concern to athe age of patients, mean 
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age in group E was 30.50 and standard deviation 
was 5.383, similarly in group P mean age was 
30.75 and SD was 5.921 (Table-I). As regard to 
the weight mean weight in group E was 56.65 
ans SD 6.351, in group P mean weight was 58.50 
and SD 5.383 (Table-I). Mean height of patients in 
group E was 153.65 and SD was 6.351, similarly 
in group P mean height was 155.50 and SD was 
5.383 (Table-I). As concern to the parity, out of 80 
(100%), 57 (71.2%) were primipara and 23 (28.8%) 
were multipara (Table-II). As regard to the gravida 
out of 80 (100%), 30 (37.5%) were primigravida 
and 50 (62.5%) were multigravida (Table-II). Out 
of 80 (100%), 37 (46.2%) were have good efficacy 
and 43 (53.8%) were have poor efficacy (Table-
II). On cross tabulation it’s clear that in group E, 
37 patients were primipara and 3 were multipara. 
Similarly in group P, 20 were primipara and 20 were 
multipara. P value was 0.000 which is significant 
value (Table-II). In group E 17 was primigravida 
and 32 were multigravida, in group P 13 were 
primigravida and 27 were multigravida. P=3.55 
not a significant value (Table-II). As concern to the 
efficacy in group E, 7 were having good efficacy 
and 33 were have poor efficacy. In group P 30 
were have good efficacy and 10 were have poor 
efficacy. P=0.000 a significant value (Table-II).

Chara-
cteristics

Mean ± SD
Group E

Mean ± SD
Group P

P 
Value

Age 30.50 ± 5.383 30.75 ± 5.921 0.000
Height 153.65 ± 6.351   155.50 ± 5.383 0.000
Weight 56.65 ± 6.351   58.50 ± 5.383 0.000

Table-I. Demographic variables

Chara-
cteristics

Frequency 
(percentage)

Group E
n=40

Frequency 
(percentage)

Group P
n=40

P 
Value

Parity
Primipara 37 (92.5%) 3 (7.5%)

0.000
Multipara 20 (50%) 20 (50%)
Gravidity
Primary gravida 17 (42.5%) 23 (57.5%)

0.000
Multigravida 13 (32.5%) 27 (67.5%)
Efficacy
Good 7 (17.5%) 30 (75%)

0.000
Poor 33 (82.5%) 10 (25%)
Total

Table-II. Inferential results

DISCUSSION
In our study, we showed that there was a mark able 
difference between phenylephrine and ephedrine 
in their efficacy for managing hypotension in 
healthy parturient under-going cesarean section. 

The treatment and prevention of maternal 
hypotension-induced spinal anesthesia remains 
the most important dilemma, with no agreement 
to the optimal mode of management.13 Clinical 
data have suggested that α-adrenergic agonists 
such as phenylephrine or ephedrine may be 
given safely for prevention or treatment of 
hypotension during administration of regional 
anesthesia for cesarean section. Previous studies 
have confirmed the beneficial phenylephrine 
effects on umbilical pH, as phenylephrine has 
been recently the first line drug for this rationale.14 
However, more up to date studies results show 
that some caution with the use of phenylephrine 
may be warranted.

Even though phenylephrine is effective for 
managing blood pressure, it may cause reflexes 
bradycardia and it may reduce cardiac output. 
The clinical importance is more reduction of 
utero-placental blood flow.15 Ephedrine is also 
associated with tachycardia. For reducing the 
cardiac effects of vasopressors, Ngan Kee et al.16 
investigated the combination of ephedrine and 
phenylephrine in different ratios administered by 
infusion. They found combination of vasopressors 
seem to have no advantage compared with 
phenylephrine alone. Loughey et al. have been 
noted that the combination of two vasopressors 
is not superior to ephedrine alone.

In contrast to the past studies, a recent study 
described that phenylephrine was associated 
with higher values of fetal lactate.17 There is proof 
that fetal lactate may be a better predictor of 
severe neonatal morbidity than PH. In the later 
study by Ngan Kee18 et al., they compared the 
ephedrine with phenylephrine in non-elective 
cesarean section. Their conclusion was that 
despite small differences between groups in 
umbilical cord blood lac- tate concentration and 
PO2, there were no differences in fetal acid-base 
status or clinical neonatal outcome be- tween 
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the two vasopressors. Our current study results 
relatively conform to the Ngan Kee18 study.

In this study, for two reasons, we did not 
administer vasopressors as prophylaxis. Firstly, 
it is not ethically right; for instance we could 
not administer ephedrine to a patient who had 
tachycardia. Secondly, clinical studies are not in 
support of prophylactic use of vasopressors for 
prevention of spinal hypotension.

The main cause for rescue vasopressor use 
in most studies was hypotension. The trigger 
for rescue IV vasopresor use in our study was 
not only 20% - 30% reduction in SAP, but also 
the present heart rate changes secondary to 
sympathetic blockade of spinal anesthesia. This 
is usual practice for treatment of hypotension in 
our ward.

Two patients of pheny- lephrine group vs. five 
patients of the ephedrine group had nausea. 
Nausea and vomiting may be due to the level 
of hypotension that was similar in two groups, 
and may be related to the faster response time 
to vasopressors.18 In our study there was no 
significant difference in this term between two 
groups.

The bolus doses of phenylephrine (50 mg) 
and ephedrine (5 mg) used in our study was 
determined empirically. Bases on our clinical 
experience and Prakash et al.  study, we 
chose these doses. Although Saravanon et al. 
demonstrated a potency ratio of 80:1 (100 μg phe- 
nylephrine ~10 mg ephedrine) for equivalence 
between phenylephrine and ephedrine as 
infusion in prevention of hypotension induced 
spinal anesthesia. Prakash et al. compared the 
efficacy of phenylephrine 100 μg and ephedrine 
6mg in the treatment maternal hypotension.

Total dose required for vasopressors in current 
study was lower than the previous studies. The 
relatively small doses of vasopressors used in 
our study may elaborate the finding that umbilical 
blood gases values were not significantly different 
in two groups. Ephedrine- induced fetal acidosis 
appears to be associated both with the total 

dose of ephedrine given before delivery and with 
the duration of fetal exposure to ephedrine, not 
with hypotension. In this study duration of fetal 
exposure to vasopressors is less because we 
used those drugs for treatment (not prophylaxis) 
of hypotension. These results are agreement with 
other observations previously re- ported in the 
literatures.

CONCLUSION
Phenylephrine is more effective than ephedrine for 
the treatment of hypotension due to subarachnoid 
block during cesarean section.
Copyright© 15 Aug, 2017.
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