
Epidural compared with general anaesthesia for caesarean
delivery in conscious women with eclampsia
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Objective To compare retrospectively the outcome of caesarean section under epidural anaesthesia with that of
general anaesthesia in ªstableº women with eclampsia.

Design Retrospective review.

Method Over the ®ve±year study period, there were 533 women with eclampsia and of these 66 women (12.4%),
ful®lled the criteria of being `stable'. Of the 66 women, 37 received epidural, 27 general, and 2 spinal
anaesthesia.

Results There were no major complications with either general or epidural anaesthesia. Epidural anaesthesia
was associated with higher one±minute Apgar scores.

Conclusion This study indicates that both maternal and neonatal outcomes are not affected adversely by the use
of epidural anaesthesia in selected cases of eclampsia.

INTRODUCTION

Hypertensive diseases of pregnancy constitute the
most common cause of maternal mortality in South
Africa, accounting for approximately 20% of maternal
deaths1. Inadequate antenatal care is responsible for
much of the morbidity of pre±eclampsia and may contri-
bute to mortality by failure to recognise early clinical
signs, with delayed referral and consequent delayed
appropriate obstetric intervention. Delayed referral is
associated with progression of the disease. Women
often present with severe disease, characterised by hyper-
tensive crisis, generalised oedema and abnormal labora-
tory tests indicating multi±organ dysfunction, most
signi®cantly affecting the renal, haemostatic and hepatic
systems. Such circumstances usually warrant termination
of the pregnancy, which currently is the only cure for the
condition. The need for expeditious delivery often
requires operative intervention and caesarean delivery
rates may be as high as 60% or more2.

The woman with severe pre±eclampsia is a signi®cant
challenge to the anaesthetist. The combination of severe
labile hypertension, intravascular volume depletion, and
multiple organ dysfunction demands a haemodynami-
cally stable technique. General anaesthesia may be asso-

ciated with a severe haemodynamic response to
laryngoscopy and intubation that might increase the
risk of intracranial haemorrhage and pulmonary
oedema3,4. This is in addition to the known risks asso-
ciated with general anaesthesia in pregnancy (e.g. dif®-
cult intubation and pulmonary aspiration of gastric
contents)4. Drug interactions may also be a problem,
particularly between magnesium sulphate, neuromuscu-
lar blocking agents, calcium channel blockers and inhala-
tional anaesthetics5. Regional anaesthesia on the other
hand may be associated with severe hypotension, high
motor neuronal blockade and the possibility of a convul-
sion occurring during the course of the procedure6.
However, despite these potential problems, the relative
haemodynamic stability conferred by epidural anaesthe-
sia combined with decreased catecholamine concentra-
tions and improved uteroplacental and peripheral
perfusion make it the preferred choice for hypertension
in pregnancy7±11. Even spinal anaesthesia may be asso-
ciated with less haemodynamic variability than general
anaesthesia for caesarean section in pre±eclampsia,
despite the more rapid onset of sympathetic blockade12.

Anaesthesia in eclampsia, however, still provokes
debate. Most anaesthetists consider regional anaesthesia
inappropriate where there is an increased risk of loss of
control of the airway, and where the risk of further
convulsions following magnesium sulphate therapy is
between 6% and 13%13. Raised intracranial pressure in
eclampsia raises the possibility of cerebellar tonsillar
herniation in association with dural puncture14. Never-
theless, the clinical condition of women with eclampsia
varies considerably, from the haemodynamically stable,
conscious and cooperative woman to the comatose
woman with uncontrollable hypertension, anuria and
coagulopathy. It would seem inappropriate to apply a
general recommendation of anaesthetic care to such a
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wide clinical spectrum. The use of regional anaesthesia
for the otherwise stable eclamptic may avoid the known
hazards of general anaesthesia3,15,16.

Anaesthetic policy in our unit has been to judge each
case on its own merits and choice of anaesthetic techni-
que for the relatively stable conscious eclamptic is based
on factors such as the perceived risk of a dif®cult intuba-
tion, platelet count, fetal compromise and the preference
of the woman. This retrospective study compares over
®ve years the outcome of caesarean section under
epidural anaesthesia with that of general anaesthesia in
women with stable eclampsia.

METHODS

The hospital records of all women with eclampsia
between January 1995 and September 1999 were
reviewed. Eclampsia was de®ned as a convulsion occur-
ring in a pregnant woman in association with a blood
pressure of .140/90mmHg. ªStableº eclampsia was
de®ned as: 1. Glasgow coma score $14; 2. rapidly acting
anti±hypertensive agent not required; 3. platelet count
$100,000/mm3; 4. cooperative; 5. central venous pres-
sure .5 cm H2O; 6. normal fetal heart rate pattern on
electronic monitoring; and 7. no additional maternal or
fetal complications.

All maternal, neonatal and anaesthetic complications
were recorded. All women with eclampsia were treated
using standard methods, previously described2. Brie¯y,
this entailed magnesium sulphate administered by contin-
uous intravenous infusion of 2±3g/h following an initial
loading dose of 6g started before delivery and continued
for 24 hours postpartum, monitoring of the central venous
pressure and administration of intravenous ¯uid (usually
modi®ed Ringer's lactate), at an infusion rate of 100 mL/
h or to maintain a central venous pressure of 4±6 cm H2O,
and expeditious delivery. Women deemed unlikely to
deliver within 6±8 hours or who had an obstetric indica-
tion were delivered by caesarean section.

Epidural anaesthesia was induced with an 18 g catheter
introduced between the sacrum and fourth lumbar verte-
bra in the sitting position, using the loss±of±resistance to
air or saline technique via a 16g Tuohey needle. Intrave-
nous ¯uid was administered if necessary beforehand to
increase the centra venous pressure to 4±6 cm H20, but a
®xed volume ªprehydrationº was not used. Following a
test dose of 4±5 mL, anaesthetic solution was adminis-
tered in increments to achieve a sensory blockade to at
least T4. The solution used was either 0.5% bupivacaine
with fentanyl 5 mg/mL, or lignocaine 2% with fentanyl 5
mg/mL and epinephrine 5 mg/mL. Hypotension (de®ned
as a decrease in systolic blood pressure by 30% from
baseline or , 100mmHg) was treated by increasing the
rate of intravenous infusion of crystalloid and intrave-
nous ephedrine in 5 mg increments.

General anaesthesia was administered using a modi®ed
rapid sequence induction. Following 3±5 minutes of pre±
oxygenation, alfentanil 10±15 mg/kg was administered
intravenously followed one minute later by etomidate
0.2±0.3 mg/kg intravenously, magnesium sulphate 20±
30 mg/kg intravenously and suxamethonium 1 mg/kg
intravenously in rapid sequence. Cricoid pressure was
applied with administration of the etomidate. Following
intubation with a cuffed endotracheal tube and con®rma-
tion of its position by capnography and auscultation,
anaesthesia was maintained using iso¯urane 0.5±1.5%
in oxygen and nitrous oxide (50:50) or oxygen and air
(50:50) administered by mechanical ventilation, to an
end±tidal partial pressure of carbon dioxide of 4±
4.3kPa. Muscle relaxation was maintained using suxa-
methonium by repeated bolus injection or continuous
intravenous infusion, and monitored using a nerve stimu-
lator at the wrist placed over the median nerve. Glyco-
pyrrolate 0.4 mg was administered intravenously in the
event of signi®cant bradycardia (, 60 bpm). Following
delivery of the infant, omnopon 15±20 mg was adminis-
tered intravenously. At the end of the procedure, extuba-
tion was performed with the women conscious in the left
lateral position.

All the women were transferred to the operating room
in the left lateral position and received 30 mL 0.3 molar
sodium citrate orally before transfer to the operating
table. Following delivery, oxytocin 20 iu/L (in modi®ed
Ringer's lactate) was commenced by intravenous infu-
sion and cefoxitin 2 g administered intravenously follow-
ing an initial test dose. The women were discharged from
the anaesthetic recovery room to a high dependency area
for 24±48 hours for continued haemodynamic monitor-
ing. (Fisher's Exact test and test Kruskal Wallis non±
parametric ANOVA) were used for comparisons between
the two groups. The study was performed with institu-
tional ethical approval.

RESULTS

Over the ®ve years there were 533 women with
eclampsia (12.1 per thousand deliveries) and of these,
66 women (12.4%) ful®lled the criteria for ªstableº
eclampsia, and required operative delivery (Table 1).
Of the 66 women, 37 received epidural anaesthesia, 27
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Table 1. Eclampsia rates over the 5-year period. Total number of eclamp-

tics < 533.

Year No. eclamptics No. deliveries Eclampsia rate/

1000 deliveries

1995 119 9 266 12.8

1996 103 9 757 10.6

1997 101 9 318 10.8

1998 83 7 545 10.8

1999 127 8 105 15.6
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general anaesthesia and two spinal anaesthesia. For the
purpose of this report, the 2 women who received spinal
anaesthesia were excluded.

Table 2 shows the clinical data of the two groups of
women. All women had hypertension and proteinuria but
none required a rapidly acting hypotensive agent. Table 3
shows the neonatal outcome. There were two stillbirths in
the epidural group and four in the general anaesthetic
group. More babies (n � 25) had Apgar scores of .7
at one minute in the epidural group, than in the general
anaesthesia group (P � 0.034). Of the babies admitted to
the special care nursery, four in the epidural group and
three in the general anaesthesia group required ventila-
tory support.

There was one maternal death. A 30 year±old woman,
who had eclampsia at 38 weeks of gestation, received
epidural anaesthesia. Her post±operative course was
uneventful until the fourth post±operative day when she
developed labile hypertension, refractory to standard
antihypertensive therapy. While being investigated for
underlying hypertensive disorders, she collapsed and
died on the 10th post±operative day. The death was unre-
lated to anaesthesia; post±mortem examination subse-
quently revealed a ruptured aortic aneurysm.

There were no serious maternal complications speci®-
cally related to anaesthesia in either group. One woman
who received epidural anaesthesia developed urinary

retention on the third day following a caesarean section
for poor progress in labour. Transient hypotensive
episodes occurred in ®ve women during caesarean deliv-
ery under epidural anaesthesia; three were primigravidae,
and two multigravidae. These episodes occurred after
delivery and responded promptly to intravenous ephe-
drine. All ®ve babies born to these mothers had one
minute Apgar scores .7.

DISCUSSION

It has been reported that for pregnancy the fatality rate
directly attributed to anaesthesia between 1985 and 1990
in the United States was 17 times greater with general
anaesthesia compared with regional anaesthesia17. The
fatality rates with general and spinal anaesthesia for the
varying degrees of severity of pre±eclampsia or eclampsia
are, however, unknown. The risks may be even greater
because general anaesthesia in severe pre±eclampsia and
eclampsia has the speci®c hazards of laryngeal oedema
and hypertensive response to laryngoscopy and intuba-
tion4. In general, epidural anaesthesia is the preferred
method for caesarean delivery in pre±eclampsia5. Wallace
et al.18 performed a randomised trial which compared the
effects of general with combined epidural and spinal
anaesthesia in severe pre±eclampsia and concluded that
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Table 2. Clinical data of all stable eclamptics. IOL� induction of Labour; CS� caesarean section; CVP� central venous pressure; BP� blood pressure.

Values are given as mean (SD), mean [range] or n{%}.

Epiduralanaesthesia (n � 37) General anaesthesia (n � 27) P

Mean (Range or SD) Mean (Range or SD)

Age (years) 20.9 [15±34] 23 [16±35] 0.52

Parity

0 29 14 0.06

11 8 13

Gestation (weeks) 32 [27±40] 33 [26±39] 0.97

No. of convulsions 2 [1±7] 3 [1±6] 0.85

Admission BP (mmHg)

Systolic 168 (14) 174 (13)

Diastolic 100 (10) 98 (12) 0.98

Peri-operative BP (mmHg)

Highest

Systolic 152 (12) 155 (14)

Diastolic 97 (8) 100 (10) 0.09

Lowest

Systolic 102 (11) 109 (8) 0.07

Diastolic 64 (12) 70 (13)

Ephedrine for hypotension 5 0 0.07

CVP

Highest 6 (2) 6 (3)

Lowest 2 (2) 3 (2)

Glasgow Coma Scale 14 [14±15] 14 [14±15]

Platelet count

Pre-operative 194 [119±269] 170 [112±350] 0.76

Post-operative 160 [105±370] 164 [101±420] 0.97

Indication for C/S

Cervix unfavourable for IOL 30 {81} 20 {74}

Poor progress in labour 7 {9} 7 {26} 0.83
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regional anaesthesia is as safe as general anaesthesia.
Similar ®ndings have been reported by Hood et al.19 in a
retrospective evaluation of epidural and spinal anaesthesia
in women with severe pre±eclampsia who had had a
caesarean section. Without entering the debate as to
whether spinal or epidural anaesthesia should be used as
the regional technique, our study demonstrates that
epidural anaesthesia was not associated with major
adverse events and was as acceptable as general anaesthe-
sia for caesarean delivery in selected women with eclamp-
sia. This, however was a retrospective study. We could not
ensure that the women receiving epidural anaesthesia
were similar in all respects to those receiving general
anaesthesia. The decision to administer epidural anaesthe-
sia was made by the individual anaesthetist caring for the
woman. Nevertheless, both groups were fully conscious,
cooperative and had platelet counts of . 100,000/mL,
similar systemic and central venous pressures and neuro-
logical assessment scores at the onset of the operation.

In our study ®ve women became hypotensive, all in the
epidural group. None had required a rapidly acting anti±
hypertensive agent before anaesthesia and all initially had
a central venous pressure .5cmH2O. Treatment of the
hypotension was relatively uncomplicated and all ®ve
women responded promptly to ephedrine. These ®ndings
are similar to those of Wallace et al.18 and Hood et al.19,
who used ephedrine in 22%±30% and 23%±26% of
women, respectively. In both these reports, ephedrine
was administered before the infant was born, while in
our study all ®ve events occurred during the caesarean
section following delivery of the baby. Concerns have
been expressed about the use of ephedrine in severe
pre±eclampsia because these women may be very sensi-
tive to pressor agents. Several authors20,21 have found that
increments of ephedrine given by bolus intravenous
injections are a simple therapeutic measure against hypo-

tension in women with pre±eclampsia receiving epidural
anaesthesia. Ephedrine gives better control of blood pres-
sure with a signi®cant reduction in the risk of nausea and
vomiting, and in these studies was not associated with
uterine hypertonicity or constriction of the uteroplacental
blood supply.

Whether women receiving epidural anaesthesia
required extra amounts of intravenous ¯uids cannot be
determined from this review as the records were incom-
plete. Our protocol in eclampsia is to maintain central
venous pressure, at 4±6 cm H20. None of the women in
the study developed pulmonary ooedema. The maximum
central venous pressure recorded was no different
between the groups. Protocols which demand ®xed
volumes of intravenous ¯uids to ensure adequate prehy-
dration before regional anaesthesia may be associated
with higher cardiac ®lling pressures and an increased
risk of pulmonary oedema22,23. In pre±eclampsia and
eclampsia, the decreased plasma oncotic pressure and
increased pulmonary permeability may further increase
the risk of pulmonary oedema23.

No woman in the epidural group had a further convul-
sion while on the magnesium sulphate regimen (upper
95% con®dence limit for the risk of convulsions,
9.5%). The reported incidence of further convulsions in
women receiving magnesium sulphate in the two arms of
the Collaborative Eclampsia Trial was 13.2% and 5.7%13.
However, in that trial 54% of women had two or more
convulsions prior to entry. Also, an intravenous infusion
regimen which may be associated with sub±therapeutic
plasma magnesium concentrations was used in some
women24. The risk of further convulsions may be lower
in fully conscious women whose cardiovascular systems
are stable, who have not had repeated convulsions and
who are receiving either intramuscular magnesium
sulphate or an intravenous infusion of 2±3g/hour.
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Table 3. Obstetric and neonatal outcome. Values are given as n, n (%) or mean [range].

Epidural anaesthesia

n � 37

General anaesthesia

n � 27

P

Fetal outcome

Live birth 35 (95) 23 (85) 0.757

Stillbirth 2 4

Apgar scores $ 7

1 min 25 (71.4)a 10 (43.5)a 0.03

5 min 31 (88.6) 16 (69.3) 0.07

Birthweight (g)

Live birth 2 329 [1260±2970] 2 053 [1050±3200] 0.826

Stillbirth 1 180 [930±1890] 1 240 [850±1900] 0.748

Neonatal outcome

Special care nursery 12 (34) 7 (34.7) 0.987

Live (discharged home) 29 (82) 20 (87) 0.868

Neonatal death 6 (8) 3 (13)

Maternal outcome

Live 36 27 0.716

Dead 1 0

a P � 0.034.
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Although the risk of convulsion during the surgical
procedure is low, continuous vigilance is necessary and
the drugs and equipment must be made available for
general anaesthesia.

In our study a number of the women were in labour prior
to caesarean section but did not demonstrate evidence of
acute fetal compromise. However, there were a number of
low birthweight and preterm infants delivered in each
group. These infants are at increased risk and may require
considerable intervention in the neonatal special care unit.
Requirement for immediate resuscitation, indicated by a
low Apgar score at one minute, more commonly occurred
in the infants of mothers receiving general anaesthesia.
While there was no signi®cant difference in the incidence
of low Apgar scores at ®ve minutes, this is largely due to
the small numbers in each group. It is possible that the
number of infants requiring further resuscitation may be
as much as two to three times higher following delivery
under general anaesthesia compared with epidural anaes-
thesia. However, their subsequent clinical course in the
neonatal intensive care unit showed no continued advan-
tage in the babies of mothers who received epidural anaes-
thesia. It is likely that the effects of prematurity, low
birthweight and placental insuf®ciency outweigh any
potential advantage conferred by choice of anaesthesia.

In conclusion, this retrospective comparison of
epidural and general anaesthesia in a selected group of
women with eclampsia indicates that both maternal and
neonatal outcomes are not adversely affected by the use
of epidural anaesthesia. The data suggest that epidural
anaesthesia may be of advantage to the neonate but only
in the immediate post±delivery period. The use of
epidural anaesthesia avoided the known risks of general
anaesthesia and was associated with a low incidence of
relatively mild hypotension and no major complications.
No major complications were observed in general anaes-
thesia also. However, the small number of women
studied could not exclude an incidence of complications
less than 12.8% with 95% con®dence. Nonetheless, this
study shows that up to 12% of women with eclampsia in
an under±resourced setting may present in a haemody-
namically stable state, and behave clinically and
biochemically as most women with severe pre±eclamp-
sia. In such circumstances, epidural anaesthesia for
caesarean section is justi®ed.
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