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Abstract

Objective: To compare the incidence of hypotension seen after spinal anesthesia
during lower section caesarian section (LSCS) when pre-loading with intravenous
infusion of phenylephrine with fluid co-administration wversus pre-loading with
fluid co-administration alone

Study Design: Quasi-experimental study

Place and Duration of Study: Anesthesia department of Combined Military
Hospital, Kharian from June 2024-November 2024.

Methodology: The patients were divided into Group P (n=150), to receive IV
Phenylephrine with fluid co-administration and Group F (n=150) receiving fluid
pre-lloading only. Primary wariable studied was the incidence of hypotension
between both groups and the total dose of IV Phenylephrine used as rescue
analgesia. Secondary variables measured were mean values for arterial pressure
and heart rate between both groups.

Results: Incidence of hypotension was seen in 42 (28%) patients immediately
after spinal in Group P versus 76 (50.7%) patients in Group F (p<0.001). Total
mean dose used in both groups was 346.19427.29 mcg in Group P wversus
444.33490.40 mcg in Group F (p<0.001). The highest mean value for arterial
pressure was 88.01£1.97 mm Hg in Group P versus 87.86#1.13 in Group F
(p=0.432) while the lowest mean arterial pressure values were 70.1544.78 mm
Hg in Group P versus 61.84+5.23 mm Hg in Group F (p<0.001).

Conclusion: We conclude that IV Phenylephrine co-administration as an
infusion with fluid results in better hemodynamic stability, less use of rescue
vasopressor and decreased incidence of postspinal hypotension

Spinal anesthesia is the predominant form of
regional anesthesia given worldwide. It offers various
advantages general anesthesia with
complications'. Its superior in providing adequate

over less

analgesia, decreasing the need for added pain
control, results in less blood loss in surgeries below
the diaphragm and provides a superior degree of
muscle relaxation’. Even with all its merits, it has its
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fair share of de-merits. The commonest complication
encountered with the procedure is the incidence of
hypotension and bradycardia’. The incidence of
hypotension after spinal anesthesia during LSCS is
around 64% in female patients’. This is a
considerable number and the loss of fluid and blood
(approx. 1000 ml) during the delivery process
requires good control on blood pressure to avoid any
complications both for the mother and the baby’.
Standard methods to prepare a patient for an elective
Caesarian section include pre-loading with crystalloid
30 minutes before the procedure to prevent volume
depletion and maintain the intravascular fluid
compartment after spinal anesthesia administration®.
Recent literature suggests the use of prophylactic
administration of phenylephrine added to fluid co-
administration given at the time of spinal anesthesia
administration to prevent the incidence of
hypotension’. This is a safe, costeffective and easy
method to standardize in our resource limited
settings if the results are statistically significant.
Phenylephrine is a selective alpha-1 agonist and
causes vasoconstriction of both venules and
arterioles resulting in increasing the mean arterial
pressure®. The resultant baroreceptor inhibition and
firing results in reflex bradycardia and we want to see
whether the incidence of bradycardia and prevention
of hypertension are profound enough to recommend
its use as a standard procedure in our obstetric
setups’.

Our study aims to compare the incidence of
hypotension seen after spinal anesthesia during
lower section caesarian section (LSCS) when pre-
loading with intravenous infusion of phenylephrine
with fluid co-administration versus pre-loading with
fluid co-administration alone.

METHODOLOGY:

This quasi experimental study was carried out at the
Department of Anesthesiology, Combined Military
Hospital Kharian from June 2024 to November 2024
after approval form the ethical review board vide
letter no. Minimum sample size to be taken was
calculated using the WHO calculator keeping the
confidence interval at 95%, power of test at 80%
with the anticipated decrease in the incidence of
hypotension with phenylephrine co-administration

with fluid being 24% from 39% when using fluid

pre-loading alone'®. Minimum sample size comparing
the two proportions came out to be 147 patients for
one group. We included 150 patients in each group
making the final study sample of 300 patients
divided into Group P (n=150) and Group F (n=150)
according to the inclusion criteria. Patients were
added to one of the two groups using non-probability
consecutive sampling via lottery method.

Inclusion criteria included all ASA-II, female
patients presenting for elective Lower Segment
Caesarian Section (LSCS) under spinal anesthesia.
Exclusion criteria included patients with advanced
cardiac or respiratory disease, patchy or failed spinal
requiring general anesthesia, patients allergic to
bupivacaine or phenylephrine, patients with history
of gestational diabetes and/or pregnancy induced
hypertension, patients with abnormal placentation
with anticipated massive blood loss and patients
unwilling to be included in the study.

The patients were divided into Group P (n=150), to
receive IV~ Phenylephrine  with  fluid co-
administration and Group F (n=150) receiving fluid
predoading only. Patients in both groups were
thoroughly counselled regarding the study protocol
and its possible complications and a written
informed high risk consent was taken. Patients were
taken to the operating room and standard
monitoring was attached and initial values of MAP
(mean arterial pressure) and heart rate were taken.
Standard 18 G Braun IV cannula was passed in all
patients in the right brachial vein.

Patients in Group F received pre-loading with IV
Ringer lactate at 15 ml/kg (maximum 1000 ml) in
the recovery room before shifting to the operating
room. Patients in Group P received no fluid pre-
loading, and at the time of spinal administration, co-
loading with IV Ringer lactate 1000 ml with IV
Phenylephrine 5000 mcg added to the fluid was
started at full speed through an 18 G cannula
inserted in the brachial vein. Maintenance fluid in
both groups was started as IV Ringer lactate at a rate
of 1.5 ml/kg/hr. Spinal anesthesia was administered
using a 25 G pencil point needle in all patients in
the L3-L4 spinal space and 2.5 ml of 0.5%
hyperbaric spinal bupivacaine was administered.
Quality of the motor block was assessed using the
Bromage score and sensory sensation loss was
confirmed using cold spray and a level of T6
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dermatome for loss of sensation was achieved in all
patients'!. Hypotension was defined as a MAP < 70
mm Hg or a systolic blood pressure less than 90 mm
Hg or diastolic blood pressure less than 60 mm Hg'%.
Bolus doses of phenylephrine 50 mcg were given for
each episode of hypotension if heart rate > 70 beats
per minute. Bradycardia was defined as heart rate <
60 bpm and was corrected with IV Atropine 0.5 mg
stat”. The infusion of phenylephrine was continued
till the delivery of the baby and only stopped if the
blood pressure was 20% above the initial baseline
value or heart rate was < 60 bpm. The episodes of
hypotension and bradycardia were noted as was the
total dose of added IV Phenylephrine used as a bolus
recue in both groups.

Primary variable studied was the incidence of
hypotension between both groups and the total dose
of IV Phenylephrine used as rescue analgesia.
Secondary variables measured were mean values for
arterial pressure and heart rate between both groups.
Demographic data were statistically described in
terms of mean and SD, frequencies, and percentages
when appropriate. T-test was used to compare
statistically significant means between both groups.
Chi-square test was used for secondary variables. The
p value of <0.05 was considered statistically
significant. All statistical calculations were performed
using Statistical Package for Social Sciences 26.0.
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FIGURE-I: PHASES OF THE STUDY PROTOCOL
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RESULTS:

A total of 300 patients were analyzed in the final
study protocol. Mean age of patients in Group P was
25.6942.79 years versus 25.67%2.80 years in Group F
(p=0.951). Mean weight was 80.66+3.98 kg in Group
P versus 80.4743.88 kg in Group F (p=0.681). Mean
duration of surgery was 56.42+1.87 minutes in
Group P versus 56.41£1.87 minutes in Group F
(p=0.951) (Table-D).

When analyzing the primary and secondary variables,
incidence of hypotension was seen in 42 (28%)
patients immediately after spinal in Group P versus
76 (50.7%) patients in Group F (p<0.001). Total
mean dose of phenylephrine by infusion given was
268.19£15.13 mcg in Group P versus 0.00+0.00 mcg
in Group F (p<0.001). Mean total dose of rescue IV
Phenylephrine used was 78.00£24.90 mcg in Group
F versus 444.33+90.40 mcg in Group F (p<0.001).
Total mean dose wused in both groups was
346.19427.29 mcg in Group P versus 444.33+£90.40
mcg in Group F (p<0.001) (Table-II).

Values for mean arterial pressure (MAP) pre-spinal in
both groups were 86.35+1.07 mm Hg in Group P
versus 86.52+£1.16 mm Hg in Group F (p=0.182),
values immediately after spinal administration were
76.87+£1.78 mm Hg in Group P versus 68.9743.43
mm Hg in Group F (p<0.001) and tabulated 5 min
after spinal administration were 81.8943.74 mm Hg
in Group P versus 70.56+£1.84 mm Hg in Group F
(p<0.001). Similar values for heart rate were also
tabulated. Pre-spinal values between both groups
were 87.81£1.20 bpm versus 87.68+1.25 bpm
(p=0.349), values immediately after spinal were
94.814£3.80 bpm versus 94.35+3.86 bpm (p=0.300)
and 5 minutes after spinal were 70.66+4.69 bpm in
Group P versus 69.17£3.37 in Group F (p=0.002).
The highest mean value for arterial pressure was
88.01£1.97 mm Hg in Group P versus 87.86+1.13 in
Group F (p=0.432) while the lowest mean arterial
pressure values were 70.15+4.78 mm Hg in Group P
versus 61.84+5.23 mm Hg in Group F (p<0.001)
(Table-1D).

TABLES

TABLE1 AGE AND HEIGHT CHARACTERISITICS BETWEEN BOTH GROUPS (n=300)

VARIABLE GROUP P GROUP F p VALUE
(n=150) (n=150)

MEAN AGE (YEARS) 25.69£2.79 25.67£2.80 0.951

MEAN WEIGHT (KG) 80.6643.98 80.47+3.88 0.681

MEAN DURATION OF SURGERY (MIN) | 56.42+1.87 56.41£1.87 0.951

TABLE-Il COMPARISON OF PRIMARY AND SECONDARY VARIABLES BETWEEN BOTH GROUPS

(n=300)
VARIABLE GROUP P GROUP F p
(n=150) (n=150) VALUE
INCIDENCE OF HYPOTENSION (%) 42 (28%) 76 (50.7%) <0.001
TOTAL MEAN DOSE OF IV | 268.19£15.13 00.00+0.00 <0.001
PHENYLEPHRINE BY INFUSION (MCG)
TOTAL MEAN DOSE OF RESCUE 1V | 78.00+24.90 444.33+£90.40 <0.001
PHENYLEPHRINE USED (MCG)
TOTAL MEAN IV PHENYLEPHRINE USED | 346.19+27.29 444.33+£90.40 <0.001
MCG)
MEAN ARTERIAL PRESSURE (MM HQG)
o PRE-SSPINAL 86.35+1.07 86.52+1.16 0.182
o IMMEDIATELY AFTER SPINAL 76.87+1.78 68.97+3.43 <0.001
e 5 MIN POST-SPINAL 81.89+3.74 70.56+1.84 <0.001
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HEART RATE (BPM)

¢ PRE-SPINAL 87.81+1.20 87.68+1.25 0.349

o IMMEDIATELY AFTER SPINAL 94.81+3.80 94.354+3.86 0.300

e 5 MIN POST-SPINAL 70.661+4.69 69.17+3.37 0.002
HIGHEST VALUE FOR MEAN ARTERIAL | 88.01+1.97 87.86%+1.13 0.432
PRESSURE (MM HG)
LOWEST VALUE FOR MEAN ARTERIAL | 70.1544.78 61.84+5.23 <0.001
PRESSURE (MM HG)
DISCUSSION: hemodynamic stability offered by the co-

The use of phenylephrine as a prophylactic measure
to counter intra-operative hypertension has been
advocated in various surgeries'. It has been
successfully used to limit the incidence of
hypotension in patients with anticipated increased
blood loss as well. Many centers nationally are now
employing this method by adding phenylephrine to
the co-administration of maintenance fluid to
hemodynamic  stability'™ ', The
sympathectomy that follows spinal administration
results in vasodilation below the level of spinal
administration. This change is irreversible till the
time the effect of spinal wears off. Another way to
counter the effect is to fill the intravascular
compartment with fluid which is the basis of fluid
pre-loading and other is the use of vasopressors'”.
Phenylephrine is an alpha-1 agonist at both arterioles
and venules. It has a rapid onset and short duration
making it ideal for per operative management of
hypotension. The use of phenylephrine in infusion
form is only hindered by its reflex bradycardia which
may need to be monitored vigilantly. Our study also
aimed to see whether the bradycardia induced was
profound enough to warrant cessation of therapy.
We found no statistical differences in bradycardia
between both groups and no patient required
cessation of phenylephrine infusion. But we did find
that the decrease in heart rate was more profound
when bolus doses of phenylephrine were given rather
than when continuous infusion was started in the
study groups. This effect has been studied in detail in
various national and international studies as well'®.
The primary endpoint of our study was the incidence
of hypotension and mean total dose of
phenylephrine used. The incidence in the fluid pre-
loading group was around 50% while that in the
infusion group was decreased to around 28%. The

achieve

administration of IV Phenylephrine also resulted in
better mean arterial pressure and heart rate values
both immediately after and 5 minutes into the
procedure after spinal administration. These findings
have been supported by studies done internationally
as well"’.

RECOMMEDATIONS:

The study recommends that IV Phenylephrine
should be added as an adjunct to fluid co-
administration to better counter post-spinal
hypotension

CONCLUSION:

We conclude that IV  Phenylephrine co-
administration as an infusion with fluid results in
better hemodynamic stability, less use of rescue
vasopressor and decreased incidence of post-spinal
hypotension

LIMITATIONS:

The limitations are that the study is single center
only.

CONFLICT OF INTEREST:

None.
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