
probability that the valve lesion caused death is high.
Finally, what is to be done when the heart is morphologically

normal and there is no apparent cause of death? In many such
cases the probable cause is a cardiac arrhythmia resulting
from physiological rather than anatomical abnormalities.
Electrocardiographic abnormalities-a long QT interval and
pre-excitation (Wolff-Parkinson-White syndrome) -are
associated with sudden death; but if death occurs in someone
who has not had electrocardiography the heart will be
apparently normal at necropsy and no cause of death will be
found. Right ventricular tachycardias are also associated with
sudden death; the heart may appear normal or have varying
degrees of fibrous scarring.4
When inquiries are made about people who have dropped

dead without cause many will be found to have had previous
episodes of syncope or palpitations, or both. Some may have
been suspected of having petit mal. The distinction between
syncope induced by an arrhythmia and minor epilepsy is often
difficult in life and may not be resolved at necropsy. After
grand mal seizures have been excluded there is still an excess
of sudden death in people with epilepsy.'01'

Coronary artery spasm is a potential cause of acute myo-
cardial ischaemia and thus sudden death.'2 The combination
of a history of chest pain and normal arteries at necropsy may
point to the diagnosis.
When all these diagnoses have been considered there will

still be some people with no history of chest pain, palpitations,
or syncope and no cause of death shown by the most careful
necropsy. The size of this problem in Britain is not known
because there is no agreed nomenclature for categorising and
recording the cases. Sudden death without apparent cause
during sleep at night has a particularly high incidence in some
migrant Asian communities worldwide. 1 14

Some coroners in England and Wales accept a diagnosis of
"natural death-cause unascertained"; others do not. A
pathologist may be tempted erroneously to ascribe death to
ischaemic heart disease. Another temptation is to find minor
abnormalities of the conduction system.'5 The proof that
abnormalities such as nodoventricular connections cause
death is tenuous because they may also be found in the hearts
of young people who have died accidentally. A similar
difficulty arises with myocardial bridging, in which an

epicardial coronary artery is covered by an external layer
of myocardium. In some well documented clinical cases
compression of the artery has been shown to cause ischaemia,
but to ascribe death to bridging is difficult because of the
frequency of the finding in control hearts.'6

It would help bereaved families-and scientific knowlege-
if a category of sudden unexpected death syndrome was
recognised. Many pathologists and coroners have arrived at
this sensible point by mutual agreement. There are certain
analogies with the sudden infant death syndrome. Both
conditions are probably heterogeneous, and in both necropsy
does not explain the cause of death. The existence of the
category sudden infant death syndrome has, however, not
only helped research but also given families a feeling that they
understand, and can begin to accept, the death.
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Reducing aortocaval compression: how
much tilt is enough?

Do as much as possible in the lateral position

During late pregnancy the mother's adoption of the supine
position allows the uterus to compress her aorta and vena
cava. Such compression may produce potentially adverse
physiological disturbances in both the mother and the fetus.
Although initially thought to be a problem confined to the
recumbent position, aortocaval compression has now also
been shown in standing' and semirecumbent2 positions. The
effects of such compression are exacerbated during regional
anaesthesia and labour. Obstetricians have traditionally
sought to reduce these disturbances by tilting the mother
away from the supine position, but is the amount of tilt
traditionally used enough?
Around a tenth of women spontaneously develop the

supine hypotensive syndrome or "revealed caval compres-

sion." In others supine compression of the vena cava is
concealed since there is no change in maternal blood pressure3'4
and only a small decrease in cardiac output.4 These women,
however, remain more susceptible to hypotension from
factors that impair normal circulatory control. The sym-
pathetic blockade of regional anaesthesia prevents reflex
venoconstriction and augments the deleterious effects of
venous obstruction on cardiac output. Compression of the
vena cava also makes maternal resuscitation from cardiac
arrest much more difficult, and it may actually increase the
fraction of intravenous bupivacaine delivered to the myo-
cardium.5
The fetus too is at risk of reduced oxygen delivery during

supine aortocaval compression because of decreased utero-
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placental perfusion pressure and intervillous blood flow. The
factors implicated include maternal systemic hypotension
during the supine hypotensive syndrome or anaesthesia and
compression of both the aorta and vena cava.3

Labour imposes an additional stress on the fetus as uterine
contractions reduce uteroplacental blood flow. Supine aortic
compression is augmented by contractions and potentiates
this reduction in blood flow, although, paradoxically, com-
pression of the vena cava is probably reduced during con-
tractions, with less likelihood of the supine hypotensive
syndrome.
As well as causing maternal systemic hypotension regional

anaesthesia might interact in other ways with aortocaval
compression to affect the fetus. Firstly, a recent study during
caesarean section under spinal anaesthesia showed that some
women had a fall in cardiac output which was not reflected in
maternal hypotension but was associated with fetal acidosis.6
Other indirect effects of regional anaesthesia during labour
include uterine hypertonus and changes in uterine artery
tone. Conflicting effects of epidural anaesthesia on uterine
perfusion as assessed by Doppler ultrasound have emerged,
with reports that arterial resistance may increase or decrease
or show no change.7 Secondly, any direct effects ofbupivacaine
on the fetus and neonate may be augmented if aortocaval
compression makes the fetus more acidotic, as more of the
local anaesthetic transfers through the placenta under these
conditions.8 Finally, epidural analgesia during labour may
increase the likelihood of aortocaval compression by inter-
fering with normal maternal behaviour. Women do not
spontaneously lie supine during uncomplicated labour,9 but
pain relief during contractions may permit them to take up
positions that are usually intolerable.
To avoid the problems of supine aortocaval compression

the lateral position has been advocated for maternal manage-
ment during labour, for fetal blood sampling, for establishing
regional anaesthesia,"' and even for caesarean section under
general anaesthesia." For obstetricians, midwives, and
anaesthetists, however, management is sometimes easier with
the mother supine, and methods of reducing aortocaval
compression while maintaining this position were introduced
into clinical practice in the 1970s for epidural analgesia during
labour and at caesarean section. Lateral table tilt and pelvic
tilt, which are usually used in the United Kingdom, had
better effects than the unmodified supine position.'2 Left tilt
is normally preferable to right. The maximum amount of tilt
is usually 15°-that is, the angle of the upper plane of the
"Crawford wedge"-although a steeper angle has been used
for the Cardiff resuscitation wedge,' constructed for use
during maternal cardiopulmonary resuscitation. This is a
rigid wedge with an upper plane angled at 270, the maximum
amount of tilt found to be consistent with effective external
cardiac massage.'3
There is evidence, however, that 150 of tilt is insufficient to

relieve aortocaval compression completely. Both left and right
pelvic tilt failed to reverse the decreased blood flow in the leg
associated with the supine position,3 and at caesarean section
cardiac output increased towards the value found in the left
lateral position when left sided table tilt was supplemented
with uterine displacement. '4 Aortic compression has recently
been shown during labour with up to 340 of tilt,2 and even in
the semilateral position leg blood flow is less than in the lateral
position.

What are the implications of these findings? Aortic com-
pression is always concealed on routine maternal monitoring.
Until we can identify the degree or effect of aortocaval
compression in each woman-for example, by using specific
monitoring of aortic compression2 or cardiac output0-a
residual degree of compression should be suspected in the
supine position even when pelvic or lateral tilt is used.
When the mother is recumbent the lateral position should

be used for her management during labour, especially if
epidural analgesia is being used. The lateral position may,
however, be inappropriate for caesarean delivery. Neverthe-
less, during preparation before final positioning for operation
attention must be given to maintaining uteroplacental blood
flow, most importantly for operations performed during
labour2 or when fetal hypoxia is present. On the journey to the
operating room the mother should be in the lateral position
rather than simply tilted, and regional anaesthesia can easily,
and should, be induced while the patient is lateral."' The
woman should remain on her side until the last moment
before the start of surgery.
The infant should be delivered as quickly as possible, and

during delivery the maximum amount of tilt consistent with
the surgeon's ability to operate should be used. It may be
necessary to reconsider the use of a side support to the
operating table, as in the original description by Ansari et al,'2
to achieve this degree of tilt. Although more important for
high risk and emergency cases, these measures should also
be practised for elective procedures. Attempts to prevent
maternal hypotension during regional anaesthesia should be
vigorously promoted, with vasopressors rather than intra-
venous fluid'5 and eventually with drugs or combinations that
produce anaesthesia without sympathetic blockade.
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