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ABSTRACT

Introduction: Spinal anaesthesia is an accepted technique in
obstetric surgery but often associated with hypotension and
nasal congestion. Phenylephrine, a1 agonist has been tried
earlier in managing such adverse situations by parenteral
route.

Aim: To compare the effect of prophylactic phenylephrine nasal
drop versus normal saline as nasal drop in the prevention of
hypotension and nasal congestion during spinal anaesthesia in
emergency Lower Uterine Caesarean Section (LUCS).

Materials and Methods: A prospective randomised double
blinded study was conducted on 90 parturient over a period
of five months. Patients were randomised into Group A (n=46)
phenylephrine (3 pg/kg) nasal drop (10%) and Group B (n=44)
received normal saline nasal drop apart from all other standard
pre-anaesthetic medications. Blood pressure was measured
and nasal congestion recorded every two minutes in the first

five minutes and then every five minutes until 30 minutes after
spinal anaesthesia. Numerical variables were analysed using
independent student’s t-test.

Results: The incidence of hypotension was significantly
prevented for those participants with prophylactic phenylephrine
(p<0.001) compared to the normal saline group. Systolic and
diastolic blood pressures parameters after administration of
spinal anaesthesia were maintained well in the phenylephrine
group as compared to the normal saline group at various
time intervals. Moreover, there were no incidences of nasal
congestion among the parturient in the phenylephrine arm.

Conclusion: Prophylactic phenylephrine nasal drop remarkably
reduced the incidence of spinal anaesthesia induced
hypotension and nasal congestion compared to normal
saline treated group. Such approach can be recommended in
emergency LUCS provided more robust data are generated
from large multicentric studies.
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INTRODUCTION

Spinal anaesthesia is very common approach by the anaesthetist
for obstetric patient in emergency LUCS to avoid the risks of
general anaesthesia related to difficult intubation and aspiration
of gastric contents [1-3]. Post spinal hypotension is a common
side effect of subarachnoid block [4,5]. It occurs due to the drop
of systemic blood pressure as a result of systemic vasodilatation
secondary to sympathetic blockade by intrathecal administration
of local anaesthetics. There is a reduction in systemic vascular
resistance due to sympathetic blockade accompanied by
the high level of sympathetic block. Also, physiologically
there is aorto-caval compression by gravid uterus, as well as
decreased systemic vascular resistance which altogether cause
hypotension [6,7].

For the prevention, treatment or lessening of hypotension like
adverse effect of post spinal anaesthesia varying pharmacological
and nonpharmacological methods are available [8-11]. However,
nonpharmacologic mechanisms are associated with high incidence
of high spinal block and unilateral block especially when hyperbaric
local anaesthetics are used [12].

For determining the effectiveness of drugs like ephedrine,
phenylephrine, adrenaline, metaraminol etc., and to prevent and
control hypotension many studies have been conducted so far
[13,14]. However, any gold standard therapy for prevention and
control of post spinal hypotension is still lacking.
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Phenylephrine is a selective a1-adrenergic receptor agonist which
has been used as an alternative vasopressor intravenously to
increase blood pressure. The property of sympathomimetic effect
in absence of B-adrenergic activity does not increase the force of
contraction of cardiac muscles as well as cardiac output. On the
other hand, there might be an increase in blood pressure leading to
slow heart rate i.e., reflex bradycardia due to stimulation of vascular
baroreceptor when administered intravenously [15,16].

The authors of this study didn’t find any publication on its use
through intranasal route during spinal anaesthesia to prevent nasal
congestion as well as to prevent hypotension. Topical administration
of phenylephrine as nasal decongestants and mydriatic in
approved indications are well established. It was also observed
that even 4 to 30 times increase in such recommended dose of
phenylephrine didn’t have significant effect of blood pressure and
heart rate [17]. Even in 1976, oral phenylephrine was approved
for non-prescription use as a decongestant by the Food and Drug
Administration (FDA) [18].

Since intranasal administration of any drug for a therapeutic
indication is much more hassle free and more patient friendly than
parenteral administration and no previous study indicating any
work in this field, this study was attempted primarily to determine
the efficacy of prophylactic intranasal use of phenylephrine as
compared to a placebo like normal saline in prevention of regional
anaesthesia induced hypotension and secondarily, prevention of
nasal congestion in emergency LUCS.
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MATERIALS AND METHODS

Arandomised double blinded study was conducted on 96 parturient
aged 20 to 35 years with American Society of Anaesthesiologists
(ASA) class physical status- Grade | and Il undergoing emergency
LUCS under spinal anaesthesia at Murshidabad Medical College
and Hospital, Berhampore, West Bengal, India for a period of five
months (March-Jduly 2019).

Parturient who refused to participate in the study, having difficulty in
communication, history of study drug allergy or receiving any nasal
decongestant within 24 hours prior to surgery or having prior nasal
congestion were excluded from the study.

After prior approval {MMC-IEC/2019/15(3) dated 16.02.2019}
from the Institutional Ethics Committee, the parturient those who
were selected according to inclusion/exclusion criteria, randomised
into two groups using online random number generator software
Random®. Written informed consent were obtained from them
and divided into Group A who received phenylephrine (3 pg/kg)
PARIFER® nasal drop (10%) and Group B received normal saline
NASOCLEAR® nasal drop, respectively after administration of
routine pre-anaesthetic medications, preloading with 10 mL/kg of
ringer lactate and spinal anaesthesia.

An independent anaesthetist induced the spinal anaesthesia
(Intrathecal bupivacaine heavy 10-12.5 mg) as well as the study
drugs and didn’t participate in the clinical assessment of the
parturient or analysis of their data. Patients as well as the assessor
were blinded regarding group allocation of the study patient.

Blood pressure and nasal congestion was measured and recorded
every two minutes in the first five minutes and then every five minutes
until 30 minutes after spinal anaesthesia and if a decrease in systolic
blood pressure to 80% of baseline happened, the rate of infusion
crystalloid was increased and vasopressor was used. Oxygen was
used for patients as 4-6 L/min via a face mask. The average change
in systolic and diastolic blood pressure, the frequency of nausea
and vomiting and presence of nasal congestion were measured and
recorded during the surgery.

STATISTICAL ANALYSIS

After completion of data collection, they were checked for error (if
any). The data were entered to SPSS version 20.0 statistical package
and analysis was performed. Numerical variables were analysed
using independent student’s t-test. Incidence of hypotension
was compared using chi-square test. The p-value <0.05 was
considered statistically significant. Numerical data were presented
as mean+Standard deviation or median (IQR) and categorical data
as proportions (%). Baseline characteristics and risk levels were
checked for similarity in the groups. The flow chart of the study is
depicted in [Table/Fig-1].

| Assessment for eligibilicy (n=100) |

Excluded (n=4)

= Mot meeting inclusion criteria (n=2)
s Declined to Iﬂﬂ.l.cln!t! (n=2)

I Group A: Phenylephrine nasal drop (n=48) |

i

Exchision from Group A (B=2) Exclusion from Group B (n=4)

| Group B: Normal saline nasal drop (n=48) I

=  Failed spinal anesthesia (n=1) = Failed spinal anesthesia (n=1)
= Missing data (n=1} »  Missing data (n=3)

i

[Table/Fig-1]: Flowchart of the studly.
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RESULTS

After an initial screening of 100 parturient, a total (n=96) were given
spinal anaesthesia. Two patients were excluded because spinal
anaesthesia failed and converted to general anaesthesia and four
patients were excluded due to missing data from both the group.
Finally, n=90 labouring mothers who underwent emergency LUCS
under spinal anaesthesia during the study period were included and
analysed. The indications for caesarean section were cephalopelvic
disproportion, non-reassuring foetal heart rate, failed induction, etc.

The mean age of patients was 21.73+2.44 years in Group A
and 22.20+4.03 years in Group B. The mean Body Mass Index
(BMI) was 26.73+2.88 kg/m? in the group A and 27.96+1.60 kg/
m? in the group B. According to t-test, there was no statistically
significant difference between the two groups in terms of age and
BMI [Table/Fig-2].

Demographic parameter Group Mean+SD p-value
A (n=46) 21.73+2.44

Age (years) 0.84
B (n=44) 22.20+4.03
A (n=46) 26.73+2.88

BMI (kg/m2) 0.65
B (n=44) 27.96+1.60

[Table/Fig-2]: Comparison mean of age and body mass index in the two groups.

There was a significant difference when the mean arterial blood
pressure was compared between the two study groups. There was
a very significant fall (p=0.001) in systolic as well as diastolic blood
pressure in the normal saline group at an interval of 3, 5, 10, 15,
20 minutes and significant change at 30 minute time interval when
compared with phenylephrine group [Table/Fig-3].

Systolic (mm Hg)* Diastolic (mm Hg)*

Time Group A Group B Group A Group B

(min) (n=46) (n=44) P (n=46) (n=44) P
Basal 124.14+13.76 | 126.77+7.21 | 0.54 | 74.15+15.46 | 75.62+11.98 | 0.67
1 120.76+7.89 110+£10.63 0.05 70+11.50 72+8.90 0.45
3 118.45+8.45 102+8.90 0.001 68+8.97 58+7.20 0.01
5 110.66+1.82 92+11.67 0.001 70+10.37 56+9.37 0.001
10 106.12+11.56 88+15.83 0.001 72+9.80 55+6.23 0.001
15 112+16.89 90+9.06 | 0.001 | 78+7.82 56+9.65 | 0.001
20 118+9.77 96+8.61 | 0.001 | 76+6.98 60+8.33 | 0.001
30 120+15.28 104+12.58 0.05 76+10.78 64+8.20 0.05

[Table/Fig-3]: Mean systolic and diastolic blood pressure measured between the
two study groups.

*Before administration of study drugs; **Time interval following administration of the study drugs;
*Mean+SD

When the study parturient was asked about their nasal congestion
status only 4.44% (n=2) patient in the phenylephrine group as
compared to 100% in the normal saline group complained.
Although 8.88% (n=4) parturient in the group A complained of some
sort of nasal irritation which was absent in the normal saline group
[Table/Fig-4].

Nasal congestion Group A (n=46) Group B (n=44)

Yes 2 44

No 44 0

[Table/Fig-4]: Comparison of nasal congestion among the parturient in the

study groups.

DISCUSSION

Phenylephrine is a directly acting sympathomimetic synthetic drug
usually applied for induction of local vasoconstriction. Its use in
decongestant nasal sprays [17] and mydriatics [19] does not bring
any significant change in cardiovascular system at its therapeutic
dose. Furthermore, regional phenylephrine injection often considered
for management of localise increase in blood flow like patients of
priapism [20]. Parenteral administration of phenylephrine acts as an
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effective vasopressor in major surgeries like caesarean section and
cardiovascular surgeries [21].

Oral administration of phenylephrine has a marked first pass
metabolism decreasing its duration of action on the other hand
intravenous route has its own demerits although it by passes liver
metabolism. Therefore, absence of data about intranasal route
of administration of phenylephrine which according to our search
never attempted earlier as prophylactic vasoconstrictive agent for
prevention of hypotension along with its established therapeutic
indication i.e., nasal decongestant provoked us to attempt this study.

It was observed that the incidence of hypotension was much
lesser at 3, 5, 10, 15, 20 minutes after administration of the spinal
anaesthesia in the prophylactic phenylephrine nasal drop Group A
when compared with normal saline nasal drop Group B. Additionally,
there was no incidence of nasal congestion in group A as compared
to the other group which certainly benefitted the parturient.
Husseini H et al., compared the effect of mucosal phenylephrine
and IV ephedrine on the prevention of hypotension following spinal
anaesthesia. In the study, they did not observe any difference in the
incidence of hypotension between the two groups [22]. Magalhées
E et al.,, evaluated the impact of ephedrine and phenylephrine on
the prevention of hypotension in spinal anaesthesia for caesarean
section as well as its effects on foetus and found that ephedrine is
more effective in the prevention of hypotension than phenylephrine
which was different from what was observed in present study
[23]. Unlike these studies which were done on parenteral use of
phenylephrine this study tried to find the effectiveness of more patient
friendly approach i.e., intranasal administration of phenylephrine
in parturient and the outcome appeared to be quite encouraging.
Clearly intranasal phenylephrine reached the systemic circulation in
sufficient amount as appeared from this study which significantly
prevented the hypotensive crisis of spinal anaesthesia.

Limitation(s)

This study was done on a limited cohort of 90 parturient for
emergency LUCS, at a single centre. Comparison of efficacy and
safety between intravenous vis a vis intranasal administration of
phenylephrine as prophylactic use in prevention of perioperative
hypotension was not attempted in this study which opens the
door for future research. The pharmacokinetic profile of the
phenylephrine was also not estimated which could have precisely
indicated the bioavailability of the drug during present study. To attain
external validity, accurate and acceptable results, various surgical
procedures are to be incorporated in the study to substantiate the
current findings.

CONCLUSION(S)

Incidence of hypotension was high during spinal anaesthesia
given for emergency LUCS which can be efficiently controlled by
intranasal administration of phenylephrine at the recommended
dose. Additionally, it also reduces the nasal congestion of the
parturient often associated with such situation.
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