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Background:

There is a considerable dispute over the use dérdift techniques for the prevention of
hypotension during caesarean section under subaichlock. We hypothesize that crystalloid
preloading together with prophylactic intramusculém.) ephedrine injection prevents
occurrence of hypotension during caesarean seaiimader subarachnoid block. The best
protective dose of i.m ephedrine in relation to aippropriate time intervals, in order to prevent
hypotension during caesarean section was assestad study.

Method:

Forty six healthy pregnant mothers were randomiiycated to five groups. Group A (control
group) was given crystalloid preloading within 2@nates (min) prior to subarachnoid block.
Groups B and C received im ephedrine 15 mg 10 d@hani prior to subarachnoid block
whereas Groups D and E received im ephedrine 3A@ngnd 20 min prior to subarachnoid
block. All subjects in test groups were given calsid preloading within 20 min prior to
subarachnoid block.

Results:

In the control group A, a significant mean artelibdod pressure(MAP) drop was observed at 5
min , 8min, 10min and 20 min time intervals(P<0.04)significant reduction in the mean
arterial blood pressure was observed in Groupsn€ B and a significantly higher blood
pressure was recorded in Group D. Group B steawddintained the blood pressure at all time
intervals without showing any significant changes.

Conclusion:

We conclude that preloading with crystalloid alomigh prophylactic im ephedrine 15mg given
10min prior to subarachnoid block will effectivglyevent hypotension during cesarean section
under subarachnoid block.

Spinal Anaesthesia is a commonly practiced modeften interferes with the surgefyTechniques

of regional anaesthesia for patients undergoingurrently in use for the prevention of hypotension
caesarean section (LSCS). However it is estimateidclude preloading, administration of vasopressors,
that around 80% of patients who undergo LSC®hysical methods such as left uterine displacement
under spinal anaesthesia will develop hypotensioand the use of leg bindings and compression
during the procedure. Development of stockings®

hypotension has various clinical manifestations

such as nausea, vomiting and dizziness which
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The use of vasopressors for the prevention oin all selected patients, baseline blood pressure
hypotension during LSCS is well established.and the pulse rate was recorded initially. For the
ephedrine and phenylephrine are the most widelgssessment of blood pressure, four blood pressure
used vasopressors in current practice. ephedrine iseasurements were taken at 5, 8, 10 and 15
an indirectly acting sympathomimetic amineminutes time intervals using an automated non
augments the: andp adrenoceptor activitiéslts  invasive Blood Pressure Monitoring apparatus.
predominant action which is on thel; The first measurement was discarded and the
adrenoceptors of the heart increases the cardiasean of the consecutive three measurements were
output and heart rate, and thereby stabilizes thiaken as the baseline blood pressure value. The
blood pressuréDue to diminished action on the baseline heart rate was taken from the
adrenergic receptors, administration of ephedrinelectrocardiogram (ECG). The patients were
preserves sufficient uteroplacental blood flowrandomly allocated to five groups using the sealed
while maintaining maternal blood pressure. envelope method. Group A (the control group)
was given crystalloid preloading only. Group B

Althc;.ugr& dcrystallqd | preloa?;]ng' ISh W'tdely. was given 15mg of i.m ephedrine 10 minutes prior
practice uring spinal anaestnesia, nypotensio the subarachnoid block and, 15 mg of i.m

assogia_ted with spinal anesthesia} for_ LSCS cann@yhedrine 20 min. prior to the subarachnoid block
be eliminated by volume preloading in the suping - given to group C. Group D and E received
wedged patient alorfe.We hypothesized that 30mg i.m ephedrine. 10 min. and 20 min

crystall_oid preloading along with prophylactic i.m_ respectively prior to the subarachnoid block.
ephedrine prevents the occurrence of hypotension

during LSCSunder subarachnoid block. Though Prior to the subarachnoid block, all subjects &t te
there were many studies in the past which assessgrbups were preloaded with a calculated amount
the effects of prophylactic administration of i.m of 0.9% normal saline (15ml/kg) over 20 minutes.
ephedrine in the prevention of hypotension, nondhe patients in the control group were also
of those analyzed the proper dosage regime of i.isubjected to the same fluid regimen. Patients
ephedrine in relation to the time interval ofbelonging to the test groups received im ephedrine
administration. Hence, we designed this study irinjections to the left vastus lateralis musbiean
order to identify the best protective dose of i.manaesthetist who was not involved in the
ephedrine in relation to the appropriate timesubsequent management of the patient or in the
interval of administration to prevent hypotensioncollection of data. Spinal anaesthesia was
in parturients undergoing LSCS under spinaladministered in the seated position at thd.ior
anaesthesia. . the Ls-L4inter-space using a 25G spinal needle. A
: single dose of 2.5ml 0.5% hyperbaric bupivacaine
Materials and Methods Witﬁ 15-25ug fentanyl was asélpministered |[i)nto the

ﬁ\gtehr oltz';]alnmg the tEth'fr? ! Corrr]]mlttee apr?]ro(\j/all,s barachnoid space. Once the procedure was over,
caliny pregnant mothers who were scheduieglq patients were placed in the left tilted positio

for elective LSCS under spinal anaesthesia at term .
were recruited to our study. Selection of subjectgﬂqtll the surgery began.
were made after excluding patients who weréMaternal blood pressure and heart rate were
having maternal complications such as Pregnanayeasured at 5 min, 8 min, 10min, 15min and 20
Induced Hypotension (PIH), pre existing min time intervals after the subarachnoid block by
hypertension, obesity resulting in impalpablean independent observer who was blind to the
lumbar spine, known cardiovascular or renalprocedure. The foetal outcome was assessed by the
disease and diabetes mellitus. Mothers who werBPGAR score at first and fifth minutes after the
diagnosed to be having foetal anomalies, whalelivery. In addition the umbilical cord venous
were having contraindications for spinal blood pH of the neonate at delivery was recorded.
anaesthesia and those who developed labour paifike incidence of maternal adverse effects to
during surgery were excluded. Informed writtenephedrine manifesting as nausea, vomiting,
consent of each patient was obtained prior to theweating and palpitations were also recorded in
procedure. each patient by the same independent observer. If
maternal hypotension occurred, it was promptly
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corrected by rapid administration of intravenouspH between 7.2 and 7.4 (normal range for
(iv) fluid and by 5 mg ephedrine iv bolus everyumbilical venous blood pH 7.10 — 7.42)
minute until systolic pressure returned back to the

initial value. Hypotension was defined as aStudy 4: _
decrease in systolic pressure to <100 mmHg ofpproximately 10% of pregnant mothers received

<70% of the baseline value. fluid preloading alone( Group A) and 15% of
preloaded mothers who received 15mgn

Results ephedrine 10 min. prior (Group B) had

Study 1: experienced nausea, but none of the other groups

The blood pressure was recorded in all five grouppad a similar experience.

at 5, 8, 10, 15 and 20 min. time intervals. The

mean arterial blood pressure was best maintaingdnly 10% of preloaded pregnant mothers who
by group B throughout the surgery withoutwere given 30mg i.m ephedrine 10 min. prior
demonstrating any significant changdig (). In  (Group D) had experienced sweati(fig3).

group E, the blood pressure was maintained

without showing any significant changes in thePiscussion
The prevention and treatment of maternal

initial period, a significant drop was observed a i ¢ ; ’ :
P J P thypoten3|on associated with spinal anesthesia for

the latter part at 20 min. time intervd<0.01), , , , _
(fig 1). Group C failed to maintain a satisfactoryl-ower Segment Cesarian Section still remains as a
hallenge to all Anesthetists. Though the ideal

blood pressure up to the 10 min. time intervafl . N
(P<0.01), but maintained it successfully until the ProPhylactic sympathomimetic drug has not yet
end of the surgery without showing any significant?€€n identified, ephedrine is still in use, mostly

changes fig 1). Group D showed a significantly Asian countries due to its cost effe(_:tlve_ness.
higher blood pressure value at the orfget0.01),  Fhenylephrine is preferred over ephedrine in the
however, it rapidly declined and maintained at 18°révention of hypotension after spinal anesthesia
and 20 min. time intervals without showing anydue to its fewer side effects on mothers and

significant differencesfig 1). The mean arterial Minimal foetal adverse effectslowever, iv

blood pressure in group A demonstrated a marke@Phedrine is commonly used in many centers to
prevent hypotension in LSCS following

drop at 5, 8, 10 and 20 min. time intervals

(P<0.01), (fig I) subarachnoid block. Intramuscular prophylactic
T vasopressors have also been advocated for
Study 2: preventing hypotension associated with spinal

The heart rate was recorded in all five groups, at ®naesthesia for LSCSThough many studies have
8, 10, 15 and 20 min. time intervalig2). The been performed in order to identify a suitable
heart rate was best maintained by the contrgbrophylactic dose of i.m ephedrine, a proper
group (Group A) throughout the surgery withoutdosage regime is yet to be finalized. Here, we
showing any significant changedll the test administered i.mephedrine in different doses at
groups showed a significant increase in heart rate@rious time intervals and identified a suitable
at 5, 8, 10 and 20 min. time intervals. In additionregime that has more effective and less
group D demonstrated the highest heart rate atwarranted effects.

20min time interva(P>0.01). Except group D, all
the other groups did not show a significantly
higher heart rate at 15 min. time interval.

Reactive hypertension is one of the unwarranted
effects frequently identified after administratioh
prophylactic i.m ephedrine, especially with doses
Study 3: exceeding 40 mg. It has been demonstrated that a
Fetal outcome represented by APGAR score at single dose of iv ephedrine (5 mg) decreased the
min and 5 min was assessed and the scores weredgcurrenceof the severity of hypotension in
the normal range in all groups. The umbilical cordpreloaded pregnant mothers who underwent LSCS
venous blood pH of the neonate at delivery wasinder subarachnoid blo¢Rnother similar study
recorded and the recordings were found to be itising prophylactic iv ephedrine identified that the
the normal range with the umbilical venous bloodeast effective dose of ephedrine that could reduce
the incidence of hypotension was 30 mg.
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However, this dose did not completely eliminateHeart rate difference of the control group and the
hypotension and on the other hand caused reactivest groups were calculated during the period of
hypertension in addition to nausea, vomiting, andgurgery. Both the control group and the test groups
fetal acidosi& Several studies have beenshowed an increase in the heart rate change at
undertaken using i.m ephedrine and A. A. Webb ébmin and 8min respectively, but none of the
al, concluded that a large dose (37.5mg)i.of  mothers complained of palpitations. The incidence
ephedrine prevented hypotension without causingf maternal adverse effects to ephedrine
reactive hypertension or tachycardimweverim  manifesting as nausea, vomiting, sweating and
ephedrine provided more sustained cardiovasculgralpitations were also recorded. Neonatal APGAR
support thaiv ephedriné. scores at 1min and 5min were also recorded which
was found to be in the normal range in all groups.
In the present study we demonstrated that the Iphere was no association observed between the

mg i.m ephedrine given 10 min. prior to theyse of i.m ephedrine and fetatidosis in our
subarachnoid block (Group B) preventedieyiew

hypotension without causing any fluctuation in the

blood pressure. However, there was a significanConclusion:

increase in heart rate at 5min and 10min timeéAccording to our findings we believe that
intervals in this group. Though the mean arteriacombination of preloading with prophylactic i.m
blood pressure was maintained reasonably well iephedrine is more effective in preventing
the group which received 30mg i.m ephedrine 1typotension during spinal anesthesia for elective
mins prior to the subarachnoid block (group D),cesarean delivery than preloading alone.
severe tachycardia was noted at the onset (5mifurthermore our study clearly demonstrated that
and towards the latter part of the surgery (20min)15 mg of prophylactic i.m ephedrine given 10 min
In addition though there was mild to moderateprior to the subarachnoid block with preloading,
hypotension observed at 5min and 8min timaeduced hypotension and provided greater
intervals in the group which was given 15 mg i.mhaemodynamic stability. In addition this regime
ephedrine 20mins prior to surgery (group C) theadid not cause any maternal and fetal side effects.
blood pressure was maintained satisfactorily

thereafter. However severe tachycardia was noteficknowledgement

in this group at 5min, 8min and 10min time The authors gratefu!ly acknowledge the support of
intervals. Moreover the mean arterial bloodthe staff of Obstetrics and Gynaecology ward at
pressure was not adequately maintained in théeaching Hospital, Peradeniya and Kandy, Sri
control group which received fluid preloading Lanka'and the subjects who took'p'art in our study
alone (group A). Here marked hypotension wador their valuable support and participation.
observed at the onset of surgery and continued

until the end.
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Figure 1: Mean change in the mean arterial blood pressutethé duration of time coursep<0.01).
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Figure 2: Mean change in the heart rate from basal value thétime coursesp€0.01).
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Figure 3
Incidence of maternal adverse effeqgs@.01).
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