Jemds.com Original Research Article
COMPARISON OF INTRAVENOUS BOLUS PHENYLEPHRINE, EPHEDRINE AND MEPHENTERMINE FOR
MAINTENANCE OF ARTERIAL PRESSURE DURING SPINAL ANAESTHESIA IN CAESAREAN SECTION

M. Srinivasa Raol, Satyanarayana?, Ramesh3, Saisuraj*

1Associate Professor, Department of Anaesthesiology, SVRR Government General Hospital, Tirupathi, Andhra Pradesh.
2Assistant Professor, Department of Anaesthesiology, S.V. Medical College, Tirupathi, Andhra Pradesh.
3Assistant Professor, Department of Anaesthesiology, S.V. Medical College, Tirupathi, Andhra Pradesh.
4Senior Resident, Department of Anaesthesiology, S.V. Medical College, Tirupathi, Andhra Pradesh.
ABSTRACT

BACKGROUND

Caesarean section under spinal anaesthesia is commonly associated with hypotension, which can be detrimental to mother and
foetus. It is the responsibility of the anaesthesiologist to ensure stable arterial blood pressure throughout surgery to avoid any
decrease in maternal organ blood flow and placental insufficiency. Due to the absence of definitive evidence showing absolute
clinical benefit of one over the other, especially in emergency and high-risk caesarean sections, we did examine the effect of
intravenous bolus doses of vasopressor agents for maintenance of arterial pressure during spinal anaesthesia in caesarean section
today.

MATERIALS AND METHODS

Vasopressors are the cornerstone in treatment of hypotension during spinal anaesthesia. Phenylephrine, a1 agonist, ephedrine and
mephentermine, a direct and indirect acting sympathomimetic can be used to increase the arterial blood pressure. The present
study aims to compare the effect of phenylephrine, ephedrine and mephentermine for maintenance of arterial blood pressure.

RESULTS

The study shows that three vasopressors can be used for the indication of hypotension. The clinical outcomes like neonatal Apgar
score, incidence of nausea and vomiting and other adverse events were comparable with both the vasopressors. Phenylephrine
however has the advantage of decreased heart rate and requirements of lesser amount and more efficacy at maintaining the
arterial blood pressure. The systolic blood pressure was significantly higher with phenylephrine 6 minutes after administration

compared to mephentermine.

CONCLUSION

Mephentermine should be avoided in patients in whom increased heart rate may be undesirable. Phenylephrine seems to be a
better choice for the treatment of hypotension during spinal anaesthesia.
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BACKGROUND

Spinal anaesthesia for caesarean section has several
advantages over general anaesthesia like decreased risk of
failed intubation, decreased risk of pulmonary aspiration of
gastric contents, avoidance of the depressant effects of
general anaesthetics on neonates, etc.

Single shot spinal is most commonly confirmed because it
is simple, quicker, has faster onset with superior block and
infrequent failure, lesser risk of systemic toxicity due to local
anaesthetic agent and lesser transfer to foetus as lower doses
are used and its cost effectiveness. However, single shot
spinal anaesthesia has its own bag of adverse effects.
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The most common adverse effect is hypotension,
primarily because of sympathectomy associated with the
lumbosacral block. The incidence of hypotension during
spinal anaesthesia is as high as 75% - 85%, placental
perfusion may be reduced in supine parturient even when
mean arterial blood pressure is measured normal.
Hypotension during spinal anaesthesia for caesarean delivery
may thus further reduce it and may result in foetal acidosis,
hypoxia and neurological injury besides maternal nausea and
vomiting, dizziness and severe hypotension may result in loss
of consciousness and sudden cardiac arrest.2 Vasopressors
like (Ephedrine, Phenylephrine, Mephentermine) are used for
management of hypotension apart from preload of IV fluids.

Recent studies favour phenylephrine, an alpha-1 agonist
which elevates arterial blood pressure by increasing systemic
vascular resistance secondary to vasoconstriction. Since the
primary mode of hypotension during spinal anaesthesia is
vasodilation, it seems physiologic to use the vasoconstrictor.
However, it causes bradycardia and serial dilution for IV
administration is the source of error. It may cause uterine
arteriolar constriction and thus diminishing uterine blood
flow.  Mephentermine  has direct and indirect
sympathomimetic action and probably increase in arterial
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blood pressure is chiefly by increased cardiac output. This
may be favourable for placental circulation. Ephedrine
increases arterial blood pressure in humans both by
peripheral vasoconstriction and by cardiac stimulation. Heart
rate, cardiac output is increased. Cardiovascular response to
ephedrine may, however, be rather variable. In some cases,
arterial blood pressure is not elevated and the peripheral
resistance has been reported as increased, decreased or
unchanged. Placental transfer of ephedrine occurs and foetal
blood levels of approximately 70% of those of maternal blood
have been reported. Ephedrine is excreted in breast milk at
concentrations that can affect infant.

Aetiopathogenesis of Hypotension

In healthy patients, hypotension during anaesthesia may be
defined as a mean arterial pressure of less than 60 mmHg. A
systolic blood pressure of 25% less than the patient’s
preoperative value also indicates hypotension, especially in
patients with a pre-existing hypertension. Hypotension is
clinically significant if vital organ perfusion is compromised
(e.g. myocardial ischaemia or oliguria). As left ventricular
coronary blood flow occurs predominantly in diastole, the
value of diastolic blood pressure is particularly important in
patients with coronary artery disease.

Pathophysiology of Hypotension due to Central Neuraxial
Blockade

The principal site of action for neuraxial blockade is the nerve
root. Local anaesthetic injected into CSF or the epidural space
bathes the nerve root in the subarachnoid space or epidural
space respectively. Blockade of neural transmission in the
posterior nerve root fibres interrupts somatic and visceral
sensations, while blockade of anterior nerve root fibres
prevents efferent, motor and autonomic outflow.

Autonomic Blockade
Interruption of efferent autonomic transmission at the spinal
nerve roots can produce sympathetic and some
parasympathetic blockade. Sympathetic outflow from the
spinal cord may be described as thoracolumbar, while
parasympathetic outflow is craniosacral. Sympathetic
preganglionic nerve fibres exit from the spinal cord with the
spinal nerves from T1 to L2 level and may course many levels
up or down the sympathetic chain before synapsing with a
post-ganglionic cell in a sympathetic ganglion. In contrast,
parasympathetic pre-ganglionic fibres exit from the spinal
cord with the cranial and sacral nerves. Neuraxial anaesthesia
does not block the vagal nerve. Neuraxial blocks therefore
primarily result in varying degrees of sympathetic blockade
and physiologic responses, resulting from decreased
sympathetic and/ or unopposed parasympathetic tone.3

The preganglionic sympathetic fibres arise in the spinal
cord between T1 and L2 and travel in the corresponding
anterior roots across the subarachnoid and epidural spaces.
Sympathetic blockade leads to dilatation of both resistance
and capacitance vessels in the region supplied by the
blockade nerves. If this is extensive, a fall in peripheral
vascular resistance will result together with a posture-
dependent fall in cardiac output. The fall in blood pressure
accompanying spinal and epidural anaesthesia depends upon
height of the blockade, therefore a substantial number of
thoracic segments. Sympathetic block extends somewhat
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higher than sensory block because B fibres are more sensitive
than A and C fibres to local anaesthetics.# There is no
difference between spinal and epidural block in this respect,
though with epidurals hypotension is usually of slower onset
and can be minimised by preloading and by use of small
volumes of higher concentrations of local anaesthetic in
preference to bigger volumes of lower concentration.

In the presence of sympathetic blockade of the lower part
of the body, compensatory vasoconstriction in the upper part
can help to maintain the total peripheral resistance, provided
that this reflex is not inhibited for example by general
anaesthesia. If blockade extends above the level of TS5, it
becomes progressively more difficult to compensate for the
haemodynamic changes and blood pressure will be markedly
reduced.> The baroreceptors in the carotid sinus and aortic
arch normally respond to a fall in blood pressure by
producing a compensatory tachycardia (Marey’s law) through
vagal afferent and efferent pathways.

Most patients under spinal or epidural anaesthesia,
however, exhibit bradycardia and it would appear that the
Bainbridge reflex predominates. Thus, in spinal or epidural
anaesthesia, venous pooling in the periphery reduces
stimulation of the volume receptors thereby diminishing
activity of the cardiac sympathetic nerves. The result is vagal
preponderance and a slowing of the heart rate. Block of the
cardiac sympathetic nerves by either high spinal or epidural
block may have beneficial effects. The blood flow to the legs
and splanchnic bed are increased, which may confer a
considerable advantage compared to general anaesthesia.
Thus, the incidence of deep vein thrombosis after hip surgery
is significantly reduced by spinal anaesthesia.

Vasodilatation is a predictable and occasionally a
desirable feature of blockade involving nerve roots above L2.
Serious hypotension is commonly provoked by a high block of
rapid onset, because spread of effect may outstrip adequate
cardiovascular compensation and fluid preloading.
Hypotension therefore may appear as a more prominent
feature of spinal than epidural blockade and of blockade with
an agent of rapid onset such as chloroprocaine, not because of
any differential neural effects by different techniques or
drugs.67.8 Conversely, its incidence can be reduced when an
extensive epidural is required by giving the full dose in
multiple small increments. Hypotension is minimised by
adequate fluid loading which for spinal anaesthesia and for a
rapid acting local anaesthetic must be given early. A litre or
two of Hartmann’s solution is commonly recommended,
though colloid solution such as 5% albumin and polygeline
(Haemaccel) are effective in reducing hypotension at lower
volumes than is crystalloid solution. However, because
colloids are more expensive and carry a slightly increased
risk of allergic reaction, crystalloid is generally preferred for
routine prophylaxis against hypotension.

Factors Influencing the Level of Block

Cerebrospinal fluid volume.
Intra-abdominal pressure and curvature of the spine.
Patient’s height.

1. Baricity of anaesthetic solution.
2. Position of the patient.

3. Drug dosage.

4. Site of injection.

5. Age.

6.

7.

8.
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Hyperbaric bupivacaine solution most commonly used
drug for spinal anaesthesia in caesarean section. Its duration
of action is 1.5 to 2 hours. The drug is available in 0.5%,
0.75% and 1%.

Phenylephrine
Is a synthetic non-catecholamine derivative, relatively pure
agonist. It is not inactivated by Catechol-O-methyltransferase
and has a much longer duration of action than
catecholamines. Phenylephrine provides vasoconstriction
that lasts longer than that of epinephrine and ephedrine.
Responses are more sustained than those to epinephrine,
lasting 20 minutes after intravenous and as long as 50
minutes after subcutaneous injection. Its action on the heart
contracts sharply with that of epinephrine and ephedrine, in
that it slows the heart rate and increases the stroke output
producing no disturbance in the rhythm of the pulse.

Phenylephrine is a powerful post-synaptic alpha-receptor
stimulant with little effect on the beta receptors of the heart.
The predominant actions of phenylephrine are on the
cardiovascular  system. The drug is a powerful
vasoconstrictor with properties very similar to those of
epinephrine, but almost completely lacking the chronotropic
and inotropic actions on the heart. Cardiac irregularities are
seen only very rarely even with large doses.9-10

Small intravenous boluses of 50 - 100 micrograms of
phenylephrine rapidly reverse blood pressure reductions
caused by peripheral vasodilatation. A continuous infusion
(100 pg/mL at a rate of 0.25 - 1 pug/kg/min) will maintain
arterial blood pressure, but at the expense of renal blood
flow. The addition of 2 mg to 5 mg of phenylephrine HCL to
the anaesthetic solution increases the duration of motor
blockade by as much as approximately 50% without any
increase in the incidence of complications such as nausea,
vomiting or blood pressure disturbance.

Ephedrine

Is a non-catechol phenylisopropylamine, occurs in various
plants. Ephedrine increases arterial blood pressure in
humans, both by peripheral vasoconstriction and by cardiac
stimulation. Heart rate and cardiac output are increased.
Hypoglycaemia has been reported following Ephedrine
administration.

In general, the effects of Ephedrine are similar to those
observed with Epinephrine but are slower in onset, less
potent and longer in duration. Ephedrine is rapidly and
completely absorbed after oral administration. Maximum
plasma concentration of 45 to 140 mg/ L are obtained after a
single dose of 22 mg Ephedrine hydrochloride. The mean
plasma half-life is about 6 hours. Clearance is 13.6 - 44.3 L/h.
Upto 95% of an oral dose may be excreted in the urine in 24
hours. 55% to 75% as unchanged drug and the rest as
metabolites. The urinary excretion of Ephedrine is PH
dependent and is increased in acidic urine. In alkaline urine,
excretion is reduced to 20% - 35% of the dose.

Placental transfer of ephedrine occurs and foetal blood
levels of approximately 70% of those of maternal blood have
been reported. Ephedrine is excreted in breast milk at
concentration that can affect the infant. In adults, ephedrine
as an IV bolus of 2.5 - 10 mg. Subsequent doses are increased
due to offset of the development of tachyphylaxis, which is
probably due to depletion of norepinephrine stores.
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Ephedrine is available in 1 mL ampoules containing 25 or 50
mg of the agent.

Mephentermine

Acts by release of noradrenaline at the adrenergic synapses.
Cardiac output and systolic and diastolic blood pressures are
increased and there is peripheral vasoconstriction. It acts
almost immediately after intravenous injection with action of
upto about 30 minutes. It is excreted as unchanged drug and
metabolites in the urine. IV- 5 to 10 mg bolus, repeat if
necessary.

The ideal vasopressor would be on which is reliable and
easy to use, has rapid onset, short duration of action, easy,
titratable, can potentially be used prophylactically and lack
any adverse maternal and foetal impact.

Objectives

To compare the effects of phenylephrine, ephedrine and
mephentermine in the management of hypotension during
spinal anaesthesia for caesarean section based on the-

1. Efficacy of vasopressor in treating hypotension.

2. Incidence of undesirable side effects.

3. Effect on neonatal outcome.

MATERIALS AND METHODS
After approval by the Institute Ethical Committee, we
enrolled singleton full-term patents, aged 20 to 35 yrs. of ASA
grade | and II, scheduled for elective caesarean delivery
under spinal anaesthesia, consenting to participate in the
study at Govt. Maternity Hospital attached to SVMC, Tirupati.
Patients having resting BP > 140/100 mmHg, H/O
hypertension and having co-existing neurological or
cardiovascular disorders, renal, metabolic or psychiatric
disorders were excluded. This is a non-randomised clinical
study.11

The sample size was taken for convenience and patients
were non-randomly allocated as minimum 20 patients per
group were necessary to achieve 80% power to detect a 20%
difference between the groups. A recruitment target of 60 (20
in each group) was calculated to detect a difference of 6
mmHg in systolic blood pressure (SBP) with 80% power of
study and 5% probability of type 1 error. This calculation
assumed a standard deviation of 10 mmHg in this parameter
within group.1213 The participant was allocated to receive
either IV bolus of phenylephrine 100 pg, Ephedrine 5 mg or
mephentermine 6 mg to treat hypotension. Hypotension was
defined as a fall in systolic blood pressure to a value less than
80% of base value. In order to maintain blinding, the
vasopressor solutions were prepared in identical syringe by
an anaesthetist who was not involved in the study. The
intraoperative monitoring and postoperative observation is
done by the same anaesthesiologist who will be
administering the drug, but unaware of the contents of the
syringe.

Study period was 3 hours after administration of spinal
anaesthesia.

Conduct of the Study

The following data was recorded from the selected
participant on the morning of surgery, i.e. body weight, 3
readings of the systolic, diastolic blood pressure and HR were
obtained at 2 minutes interval with patient at supine with a
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15-degree wedge under right hip after the preloading. The
lowest reading of BP and highest reading of HR were taken as
baseline values. Highest nausea and vomiting score value was
taken as baseline.

The participant received bolus of either Phenylephrine
100 pg or Ephedrine 5 mg or mephentermine 6 mg upon
developing hypotension. The volume of each dose was
equalled by adding 0.9% NaCl solution making the
concentration of mephentermine 6 mg/mL and that of
phenylephrine 100 pg/ mL. The same, previously calibrated
multiple parameter monitor was used for all the participants
and for all the readings including the baseline values. Foetal
HR was monitored using stethoscope till the dressing and
draping of the participant.

Systolic and diastolic blood pressure was noted every 2
mins. after administration of SA (1.8 mL of 0.5% bupivacaine
with dextrose 8% solution) till next 10 minutes and every 5
mins thereafter till the completion of surgery or at least 45
mins and every 30 mins for rest of study period. HR was
monitored continuously using lead II. Nausea and vomiting
and other maternal undesired effects are noted.1#

The time from intrathecal administration of bupivacaine
to development of hypotension (SAB-Hypo) from SA to
delivery of baby (cord clamping) (SAB-Del) and duration of
surgery (Dur-S) was noted. The time of 1st repeat dose of the
vasopressor and number of doses was noted. APGAR score of
the neonate was noted at 1 and 5 mins of delivery. The data
collected were grouped at the end of the whole trial
depending on the type of vasopressor. Group P
(phenylephrine), Group E (ephedrine) and Group M
(mephentermine). The data of failed SA or those who did not
develop hypotension were excluded. In appropriate or severe
bradycardia was defined as heart rate less than 60
beats/minute if SBP was < 80% of base value, HR less than 50
beats/min when SBP was above the value or heart rate less
than 45 beats/min, whatever the blood pressure.

The present study intends to focus on the phenylephrine,
ephedrine and mephentermine for maintenance of the
arterial blood pressure in women undergoing caesarean
delivery under spinal anaesthesia. An examination of the
impact of the effect of drugs on arterial blood pressure
subjects is also examined in the current study. This chapter
includes various methodological aspects which are discussed
under the following headings: research design, selection of
the sample, sampling technique, inclusion criteria, exclusion
criteria, used in the study, procedure of data collection and
statistical used in data analysis.15

This study is used to describe the effect of drugs on
arterial blood pressure among caesarean delivery under
spinal anaesthesia and also to examine the relationship
between those variables. Based on the inclusion and
exclusion criteria, 60 patients are taken into the study. They
are divided into 3 groups non-randomly using a computer-
generated set of numbers before the start of the study, each
group containing 20, 20 and 20 respectively. The therapeutic
efficacy and safety are assessed by the following assessment
scales. A comparison of all the 3 groups is done by using the
appropriate statistical procedures mentioned in this protocol,
so that results can be obtained.
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Statistical analysis was done using SPSS software (version
21.0). The analysis included descriptive statistics and
inferential statistics. Descriptive statistics including
frequencies, means and standard deviations were used to
present the description of the subjects regarding patient’s
data. Group comparisons between type of vasopressor used
and various quantitative variables were conducted by One-
Way ANOVA. Results were considered statistically significant
when p < 0.05.

RESULTS

The groups were comparable in physical characteristic. All
the three groups were similar in sensory block level, time to
develop hypotension and mean time to delivery and uterine
incision to delivery interval.

Groups
Group P Group E Group M
Age 23.20+2.608 | 22.85+2.455 | 23.60 + 2.349
Weight | 63.50 + 3.086 | 63.20+3.019 | 64.15+3.249
. 154.35 = 156.70 +
Height 4557 155.70 £ 5.592 5222
SABHP 4.10 +.788 4.40 + 821 4.40 +.821
SAB-DEL 9.50 + .688 9.40 +.598 9.30+.571
Interval
UI-DEL 1.05 +.224 1.00 £.000 1.05 +.224
Interval
Foetal
Heart
Rate
scorof | 9 8 8
Baby 10 10 10
Table 1. Patient’s Characteristic and Relevant Data
Systolic Blood Pressure
H
Intervals Group ((}I:::lllpg) Group |P-value Sig.
P E M (2-Tailed)
HP (VP [82.8+| 83.2+ | 82.6+ Not
. p>0.05 .
Given) 8.02 7.85 7.55 Significant
- " " —
2mins |109.2| 924+ | 922+ p<0.001 Significant at
after VP |+8.37| 6.52 3.55 0.001 level
4mins | 1129 984+ |104.2+ Significant at
p<0.001
after VP [+7.24| 3.72 7.55 0.001 level
6mins |115.1 1068+ | 106+ Significant at
p<0.001
after VP [+4.09| 3.37 4.85 0.001 level
8mins |116.2 | 110.5+|107.8+ <0.001 Significant at
after VP [+4.60| 3.50 7.03 [P 0.001 level
10 mins |116.5|111.3+ | 111+ <0.05 Significant at
after VP |+4.72| 7.75 | 452 |PT077 | 0.05level
15mins |114.3|112.8+|110.8%+ 0,05 Not
after VP |+890| 7.35 | 862 [P 7| Significant
At30mins|114.5|109.1+ | 105.6 = 50.05 Not
after VP |+7.80| 12.45 | 14.75 | P70 | Significant
At(f?fhznd 117.1| 1174+ |1174%| | Not
+343| 365 | 38 |P7°7°| Ssignificant
surgery

Table 2. Changes in Systolic BP (mean + SD)
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=4=—Group P “=Group E Group M

|
HP(VPgiven) 2minafter 4minafter 6Minafter 8Minafter 10Minafter 15Minafter At30Min At the end of
ve after VP the surgery

Intervals

Figure 1. Systolic BP

VP- Vasopressor agents.

On intergroup comparison rise of systolic blood pressure at 2,
6, 8 and 10 minutes post study drug were less in ephedrine
and mephentermine groups as compared to phenylephrine
group (p <0.001).

Diastolic Blood Pressure
Intervals (mmHg) P- Sig.
Group P |Group E |Group M| value |(2-Tailed)
HP(VP | 618% | 612+ | 5822 | _ .| Not
given) | 772 | 759 | 590 |P7V"°|significant
2 minsafter| 725+ | 664+ | 6540+ Significant
D vos | 559 | 9o <0001 at0.001
) ) ) level
4 mins after| 74.62+ | 69.5+ | 69.32 Significant
v 503 | ams | 375 [p<0.001| at0.001
) ) ) level
6 minsafter| 76.12 + | 72.6+ | 708+ Significant
v s | 205 | 28y [P<0-001 at0.001
) ) ) level
. Significant
8 mins after| 77.25+ | 755+ | 72.0+
. o | Soe | aeo P<0:001| at0.001
) ) ) level
10mins | 7642 | 762+ Not
after VP | 271 | 3.08 | **385P>0.05 60 ificant
15mins | 7600+ | 775+ | 744 | | Not
after VP | 890 | 342 | 5.69 |P77"°|significant
At30mins| 767 * [7412% | 721% | __ [ Not
after VP | 7.70 | 6.50 8.9 |P7""°|significant
At(f?fhi“d 7910+ | 785+ | 788+ | o | Not
surgery | 333 | 193 | 342 P=E-U5 Significant
Table 3. Changes in Diastolic BP (mean #+ SD)

90 |
o

| = PR ST
70 //’——?—__—_*‘

|
59
E i === Group P @==Group E Group M
»

|

|

|

|

|

|

|

HP(VP 2 min after 4 min after 6 Min after 8 Min after 10Min 15Min At30 Min Attheend
given) VP VP VP VP after VP after VP after VP of the
Intervals surgery

Figure 2. Diastolic BP
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Heart Rate Changes
Intervals | Group | Group | Group P- Sig. (2-
P E M value | Tailed)
HP  |101.85 +| 982+ | 96.1¢+ 5| Not
(VP given) | 9.40 7.85 5.81 p>0.0 Significant
2mins | 96.60 = [100.40 +| 96.50 Not
after VP 7.25 9.20 8.21 p>0.05 Significant
4mins |92.40 +[103.32+| 95.85+ Significant
after VP | 685 | 1045 | g1o [P<0:00% at0.001
level
6mins |90.70 +| 104.5+ | 97.20 + Significant
after VP | 7.10 | 13.06 | 1280 [P<0:00% at0.001
level
8mins |89.60+ |101.45+|97.70 £ Significant
after VP | 865 | 850 | 12.80 |P<90%t0.05 level
10 mins | 86.35+ | 96.6* | 96.4 + Significant
after VP | 1054 | 1385 | 965 |P<00%}t0.05 level
15mins | 82.85+ | 96.0+ | 9450+ Significant
after VP | 640 | 650 | 1256 [P<0:007 at0.001
level
At30mins|84.10 + | 9425+ | 96.3 + Significant
after VP | 650 | 525 | 9.7 [P<0:00% at0.001
level
At t?fhe“d 8020+ | 8136+ |89.85+| o o Sigtnoif(i)cg‘ft
of the p<0. at 0.
surgery | 320 | 402 | 572 evel
Table 4. Changes in Heart Rate (mean + SD) mmHg

100 1 e~ bl 3 -
‘ \.\‘__‘.\"
o
|
@ |
£ |
g 60 e Group P W=Group E Group M
|
40
20 -
|
|
0 el P ¥ 2G-Sk =
HP(VP 2 min after 4 min after 6 Min after 8 Min after 10 Min 15Min  At30 Min Attheend
given) VP VP VP VP after VP after VP after VP of the

surgery
Intervals

Figure 3. Heart Rate

In Group P, post study drug values of HR were decreased
significantly from the values at onset of hypotension till the
end of the surgery. Whereas in Group E values remained high
upto 10 mins and then decreased (< 0.05). In Group M, rates
were higher after study drugs and remain statistically
significant with values at onset of the hypotension till end of
the surgery.

In Group P 80% patients require single bolus dose, while
15% two and 5% three to maintain SBP within 20% limit of
base value. In Group E 45% required single, 45% required
two and 10% three bolus doses. Whereas in Group M 55%
required single, 40% two and 5% three doses. One patient
(5%) in each group developed bradycardia. In Group P and E,
10% developed nausea and vomiting. Apgar score did not
reveal any untoward effect on foetal status, since all new born
of three groups had Apgar score greater than 7.

Sab-Delivery Time Sab-Hypo Time

Group P 4.1 £0.79
Group E 4.4 +0.82
Group M 4.4 +0.82
P-value p > 0.05
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Group P 9.5 £0.68

Group E 9.4 £0.59

Group M 9.3 £0.57

P-value p>0.05
DISCUSSION

The current study was conducted to compare the three
vasopressors for their efficacy at maintaining the arterial
blood pressure. The method of non-randomisation was
allocation by sealed envelope technique. Data was collected
and the results were summarised and analysed statistically
by appropriate method.

The demographic data, baseline parameters were
comparable in all groups, the haemodynamic parameters at
the development of hypotension were also comparable
between the groups. The mean time for development of
hypotension after SA in Group P was 4.1 + 0.79 (Mean * SD),
4.4 + 0.82 (Mean * SD) minutes in Group M and 4.4 + 0.82 in
Group E. The values were comparable with p > 0.05. After
administration of the vasopressors, the SBP was comparable
between the groups at all time points, except at 10 minutes
when the mean SBP was significantly higher in Group P (116
+4.72;113+7.75; 114 + 4.52; p < 0.05).

Sahu D and colleagues, however, observed mean SBP to
be statistically higher after 2 minutes when phenylephrine
was the vasopressor in comparison to mephentermine 116.5
+ 14 vs 106.9 + 11 (mean * SD), p < 0.05. The mean DBP was
significantly higher in Group P in comparison to Group M at
all time points after administration of vasopressors in the
current study, where it was observed to be comparable by
Sahu D and colleagues.

The mean HR decreased significantly after administration
of phenylephrine as compared to mean HR at the onset of
hypotension, where it remained high in Group E and was
statistically significant at 0.001 level. Within the group
analysis of SBP shows peak effect of phenylephrine to occur
after 6 to 8 minutes, while that of mephentermine after 8
minutes. The incidence of nausea and vomiting and other
effects was comparable between the three groups. The Apgar
score at 1 and 5 minutes was also statistically not significant
between the groups.

CONCLUSION

The primary mechanism of elevation of arterial BP by
phenylephrine is by vasoconstriction due to predominately
al agonist activity, whereas mephentermine increases MAP
by increasing HR and myocardial contractility due to its a and
B agonist activity. We conclude from the study that
phenylephrine, ephedrine and mephentermine maintain SBP
above hypotensive range, though phenylephrine might be
better because number of doses needed is less.
Phenylephrine increases DBP more than mephentermine and
hence MAP is increased. Thus, it can probably enhance organ
blood flow more than mephentermine. Mephentermine
increases HR and thus may be avoided in population, where
the effect may be detrimental.
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