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CHAPTER 10
Cardiac disease

MICHAEL de SWIET and CATHERINE NELSON-PIERCY
on behalf of the Editorial Board

Women requesting or requiring assisted conception are often at higher risk of
obstetric complications, partly because of their increased age and associated other
medical conditions. Women with known cardiac disease should receive thorough
prepregnancy counselling.

Family members must not be relied upon to act as interpreters. This is particularly
important in women with heart disease. The desire of family members for the
woman to have a child may stop them passing on details of a past medical history
or potential symptoms of heart disease to healthcare staff. It may also prevent them
telling the pregnant woman the true risk of her continuing her pregnancy.

Cardiac arrests are rare in maternity units but they can and do happen and their
management is often suboptimal. All medical and nursing staff should be trained
to a nationally recognised level (basic, intermediate, advanced life support; BLS,
ILS or ALS) as appropriate. Emergency drills for maternal resuscitation should
be regularly practised in clinical areas in all maternity units. These drills should
include the identification of the equipment required and appropriate methods
for ensuring that cardiac arrest teams arrive promptly. Specialised courses such as
Advanced Life Support in Obstetrics (ALSO) and Managing Obstetric Emergencies
and Trauma (MOET) provide additional training for obstetric and midwifery staff.

Termination of pregnancy services should be readily available and accessible for
women with medical conditions precluding safe pregnancy.

Individual obstetric units should develop protocols for the management of preg-
nant women who are extremely ill for non-obstetric reasons. This must involve
liaison with other hospital services, such as cardiology, and with emergency ser-
vices and accident and emergency departments regarding the most appropriate
site (accident and emergency, local delivery suite or another hospital) to ensure
women receive speedy resuscitation.

Isolated systolic hypertension should not be ignored. Severe systolic hypertension
can damage the heart and should be treated with antihypertensive therapy.
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Increased age, obesity and hypertension are risk factors for heart disease that
should be noted at booking.

If a woman dies from a genetic or inheritable condition (such as Marfan’s syn-
drome) or potentially inheritable disease such as sudden adult death syndrome
(SADS), her family members should be counselled and offered screening.

Fifty years ago the maternal mortality rate from cardiac disease was two and a half
times the rate in the current triennium, as shown in Figure 10.1. In the first Report, for
1952-54, 121 women died from cardiac causes compared with 44 reported cases for
this triennium. Of the 11 women whose deaths were assessed for the first Report, 84%
had rheumatic heart disease, of whom the vast majority had mitral stenosis. Perhaps
it is not therefore surprising that 25% of all these maternal cardiac deaths occurred in
labour. In this current Report there were no deaths from rheumatic heart disease and
there have only been six such deaths in the last 20 years. Despite this marked difference
in the pattern of cardiac disease, two of the four recommendations made in that first
confidential Enquiry remain as pertinent today:

“All patients known or suspected to be suffering from heart disease should be referred
for their care in pregnancy and confinement to a hospital where they can receive
the necessary supervision.”

“The need for efficient and conscientious antenatal care and the use of an infallible
system of immediate check-up of all non-attenders is also emphasised.”
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Figure 10.1 Maternal mortality rates from cardiac causes of death; England and Wales 1952-84, United
Kingdom 1985-2002
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Figure 10.2 Maternal mortality rates for congenital and acquired cardiac disease; England and Wales
1961-1984, United Kingdom 1985-2002

The message continued in the 1958-60 Report: “no effort should be spared by all
concerned to convince any pregnant woman who is suffering from heart disease that
hospital care and responsibility is her chief safeguard”.

In the 1961-63 Report deaths from congenital heart disease were included for the first
time, as shown in Figure 10.2. The striking fact is that the mortality rate from congenital
heart disease is almost the same today as it was 40 years ago.

Unsurprisingly, there have been between one and seven deaths from Eisenmenger’s
syndrome and pulmonary vascular disease in each Enquiry since 1961-63, reflecting
the 30-50% maternal mortality associated with pulmonary hypertension and the lack of
clinical advance in treating women with this condition. The conclusions of the 1982—
84 Enquiry are also relevant today in light of some of the deaths from congenital heart
disease in this Report: “The surgical correction of a congenital lesion is often of necessity
incomplete and any such lesion, corrected or not, leaves the patient at risk...Small
blood losses are not well tolerated and equally it is easy to produce right heart failure
with minor degrees of circulatory overload following transfusion”.

Enquiries from 1966 onwards repeatedly highlighted the fact that women over 34 years
of age were at increased risk of death from acquired heart disease. This also is true today,
although it is surprising that, despite the increased prevalence of ischaemic heart disease
and associated risk factors, particularly smoking, in women, deaths from ischaemic heart
disease have not increased more. It may be that increasing rates of obesity and hyperten-
sion in the general population, combined with the trend of increasing maternal age, are
contributing to the increase in maternal deaths from acquired heart disease, particularly
from causes such as peripartum cardiomyopathy, where obesity, increased age and hy-
pertension are all established risk factors. However, acquired causes such as coronary
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artery and aortic dissection are very much pregnancy specific and there are currently
no data relating these to the above demographic factors. Increases in attributable deaths
from these causes are therefore more likely to represent more accurate ascertainment
of cause of death.

There were a total of 44 deaths from heart disease related to preghancy reported to
the Enquiry in 2000-02. This compares with 35 deaths in 1997-99, as shown in Table
10.1. Cardiac disease is now the second most common cause of maternal death after
psychiatric causes and more common than the most frequent Direct cause of maternal
death, thromboembolism. This gives a maternal mortality rate of 2.2/100,000 maternities
for this triennium.

The lessons from 15 further deaths from cardiac disease counted elsewhere in this
Report contribute to the learning points and key messages contained within this chapter.
There was one death from sepsis where cardiomyopathy may have been a contributing
feature and one from epilepsy where myocardial fibrosis may have contributed. These
are counted in Chapter 7 Sepsis and Chapter 12 Other Indirect, respectively. Thirteen
Late deaths from cardiac disease are counted in Chapter 15.

The assessors considered that some degree of substandard care was present in 40%, 18
of the 44 cases. A similar proportion was found for the Late deaths.

The cardiac causes of maternal death can be broadly divided into congenital and ac-
quired. Pulmonary hypertension is the major cause of deaths from congenital heart dis-
ease and cardiomyopathy (predominantly peripartum), myocardial infarction, aneurysm
or dissection of the thoracic aorta or its branches are the leading causes of deaths
from acquired cardiac disease. Put together, any one of these four causes is respon-
sible for about as many deaths as all other conditions put together. Table 10.2 also
shows the numbers of deaths by major cause for this triennium and as a total for
1991-2002.

Twenty percent of the women who died from cardiac disease and whose deaths were
reported to the Enquiry during this triennium died from congenital heart disease. Of
these nine deaths four were associated with pulmonary vascular disease.

Table 10.1 Maternal deaths from congenital and acquired cardiac disease; United Kingdom 1985-2002

Acquired
Congenital Ischaemic Other
Triennium (n) (%) (n) (%) (n) (%) Total cases (n)
1985-87 10 44 9 39 4 17 23
1988-90 9 50 5 25 4 25 18
1991-93 9 24 8 22 20 54 37
1994-96 10 26 6 21 23 53 39
1997-99 10 29 5 15 20 56 35
2000-02 9 20 8 18 27 62 44
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Table 10.2 Causes of maternal deaths from heart disease; United Kingdom 1991-2002

Cause of death 2000-02 Totals 1991-2002
Cardiomyopathy and myocarditis 8 34
Aneurysm of thoracic aorta and its branches 7 28
Myocardial infarction 8 27
Pulmonary hypertension 4 22
All other heart disease 17 39
Valve disease including endocarditis 4 12
Other congenital 2 9
Sudden adult death syndrome 4 6
Myocardial fibrosis 3 4
Other Acquired 4 8
All cardiac deaths and totals for 1991-2002 44 150*

* This total of 150 is less than the total of 155 given in Table 10.1 because the precise cardiac causes of death of five cases could
not be determined

The key lessons to be learned from the management of women with congenital heart
disease can be drawn from the following representative vignettes:

A woman with a tetralogy of Fallot, corrected as a child, developed symp-
toms and signs of right heart failure in the third trimester of her pregnancy. She
was treated with diuretics and labour was induced. After delivery she had a
postpartum haemorrhage (PPH) which required a blood transfusion; she de-
veloped atrial flutter and right heart failure from which she eventually died.

In this case, echocardiograms performed prior to her pregnancy had shown right ven-
tricular dilatation and impaired function suggesting that the cardiac defect had only
been partially corrected or that she had re-stenosed her pulmonary valve. It is unclear
whether she received appropriate prepregnancy advice or counselling Undoubtedly,
the anaemia that followed her PPH and the transfusion to correct this contributed to her
right heart failure.

This case, together with others discussed in this chapter, highlights the importance of
ensuring that all women with significant congenital heart disease are closely monitored
by a cardiologist with expertise in the care of adult congenital heart disease in pregnancy
during and after pregnancy. Their care should be provided in close conjunction with a
consultant obstetrician preferably at a joint clinic.

Another woman had a ventricular septal defect (VSD) repaired as a child,
as she had developed slight right ventricular hypertrophy and pulmonary
hypertension. As a teenager her pulmonary artery pressure was reported as
normal and an echocardiogram was also reported as normal only months
before she became pregnant. During her antenatal period a cardiologist,
who did not note anything unusual, reviewed her and she had a normal
vaginal delivery. Shortly afterwards she collapsed with cyanosis and died.

At autopsy, the successful VSD repair was noted but there were features of very marked
right ventricular hypertrophy. Her pulmonary blood vessels showed well established and
advanced pulmonary hypertension with medial hypertrophy, atheroma and numerous
angiomatoid and plexiform lesions. A specialist cardiac histopathologist agreed with the
findings and commented that pregnancy could itself have accelerated her pulmonary
hypertension, possibly in association with haemodynamic or thrombotic changes.!? It
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was stated that it was impossible to know for how long the changes had been present
but postulated that some histological changes would have developed by the time she
had her original surgery.

This case, although unusual, provides other learning points for the management of
women with potential pulmonary vascular disease, predominantly those at risk for
Eisenmenger’s syndrome, primary pulmonary hypertension and those with antiphos-
pholipid syndrome. Echocardiographic studies in women at risk, which show normal or
near normal pulmonary artery pressures must be repeated through pregnancy. Prepreg-
nancy counselling for women living with, or at risk of developing, significant pulmonary
hypertension therefore needs to include a discussion concerning their increased risk of
death or severe morbidity.

Another woman had a history of VSD in childhood, which was thought
to have closed spontaneously. Her GP had noted a murmur but thought it
was physiological. Her pregnancy and delivery were uneventful but she saw
her GP a few days after delivery with tachycardia, cyanosis and increasing
breathlessness. She was immediately admitted to a regional cardiac centre
where primary pulmonary hypertension was diagnosed. An echocardiogram
showed no evidence of a VSD. Despite excellent treatment she suffered a
cardiac arrest from which she could not be resuscitated. The diagnosis was
confirmed at autopsy where a residual small VSD was also noted.

This woman’s case is typical of the course of pulmonary hypertension, primary or sec-
ondary, after delivery, i.e. a relentless deterioration despite supportive therapy. Although
the very small VSD was not detected by the echocardiogram it was not considered to
have contributed to her pulmonary vascular disease. However, in the light of the previ-
ous vignette, it is possible that her pulmonary vascular disease did indeed arise because
of her initial cardiac defect.

A woman with severe social problems booked late. She had been so severely
breathless in a previous pregnancy that she could not speak but this had not
been investigated. During this pregnancy she was referred to a tertiary ob-
stetric centre because of fetal growth restriction, for which she required a
caesarean section. She was first noted to be cyanosed by the anaesthetist.
Her cyanosis was probably the cause of the fetal growth restriction. She was
markedly polycythaemic so her cyanosis would not have been a new fea-
ture and should have been identified earlier. Indeed her high haemoglobin
concentration (16 g/dl) should, in itself, have warned her healthcare profes-
sionals that she had a significant medical problem. Subsequent investiga-
tions revealed Eisenmenger’s syndrome due to an atrial septal defect with
pulmonary hypertension (pulmonary pressures being at systemic level) and
she died some days later from pulmonary artery dissection.

Her management, once her condition had been diagnosed, was exemplary. However,
although the diagnosis of pulmonary hypertension is often difficult, there was probably
undue delay in noticing that she was cyanosed, possibly because of her skin colour.
There was also a delay in investigating her high haemoglobin concentration, an ab-
normal finding in pregnancy and in failing to diagnose her condition in a previous
pregnancy despite her being obviously very unwell.

This account is characteristic of maternal death from Eisenmenger’s syndrome, a con-
dition that carries a maternal mortality rate of about 40% per pregnancy. The mother
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often dies after delivery and there is currently no agreed management plan or interven-
tion that will reduce this risk. As a consequence these women, too, should always be
offered prepregnancy counselling. It also appears quite common for women who die
from Eisenmenger’s syndrome or pulmonary vascular disease to come from a minority
ethnic group; this is an area that requires further study.

A woman with an aortic valve replacement was seen at a combined ob-
stetric/adult congenital heart disease clinic in the second trimester of her
pregnancy. She was advised to continue warfarin anticoagulation because
of concern about a previous possible valve thrombosis which led to a my-
ocardial infarction. Her pregnancy remained uneventful until she collapsed
athome near term. Resuscitation, including a postmortem caesarean section,
was unsuccessful.

Her autopsy showed marked cardiomegaly, presumably from long standing aortic valve
disease, and a very recent extension of the previous myocardial infarction. There was
no valve thrombosis and her coronary arteries were normal with no thrombosis. No
details are available of the adequacy of her anticoagulation. Her infarct was either
caused by another coronary embolus, which broke up during resuscitation, or due to
her cardiomegaly and the increased demands of pregnancy. This case emphasises the
difficulty of managing pregnant women with artificial heart valves.

Eisenmenger’s syndrome still carries a 40% chance of maternal death during or
after pregnancy. There is no known effective management or treatment except
heart/lung transplantation.

Prepregnancy counselling for women living with, or at risk of developing,
significant pulmonary hypertension needs to include a discussion concerning
the increased risk of death or severe morbidity.

All pregnant and recently delivered women with congenital heart disease
should be supervised by a consultant cardiologist or physician with an interest
and expertise in the care of adult congenital heart disease in pregnancy both
during and after pregnancy. Their care should be provided in close conjunction
with a consultant obstetrician, preferably at a joint clinic.

Echocardiographic studies in women at risk of developing pulmonary hyper-
tension from their congenital heart disease which show normal or near normal
pulmonary artery pressures must be repeated through pregnancy.

Chapter 6 Early pregnancy deaths has already highlighted the issues relating to the
availability of a termination of pregnancy as a matter of urgency in cases where the
woman’s life is at risk. One woman, whose death is counted in this chapter, had a life-
threatening cardiac disease and decided to terminate the pregnancy after counselling.
She died while waiting for an outpatient appointment that had been significantly delayed
because an administrator rejected the referral letter as the woman was ‘out of area’.
This case highlights the need for protocols for the management of women such as these
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and strengthened communications between primary care, medicine and community
gynaecology services regarding requests for urgent terminations of pregnancy when the
woman’s life is at risk. Regardless of which gynaecology unit holds ‘the contract’ for
terminations or where the woman lives, termination should be readily obtainable for
women with significant medical problems precluding safe pregnancy.

Three women died of ischaemic heart disease and a further five of myocardial infarction
due to coronary artery dissection, a recognised complication of pregnancy. All three
women who died from ischaemic heart disease died before delivery, two in the third
trimester. All had identifiable risk factors; all were parous, two were smokers and two
had a family history of heart disease.

Of the five deaths from coronary artery dissection, four occurred in the first month after
delivery and one in mid-pregnancy. Although rare in general, coronary artery dissection
is a not uncommon cause of coronary artery occlusion in pregnancy. In one series of
25 cases, 21 were in women and eight occurred after delivery.> Dissection and rupture
of all blood vessels are more common in pregnancy. The vessels that are particularly
vulnerable include the aorta, as demonstrated later in this chapter, and the adrenal,
splenic and coronary arteries.

The following vignette shows a recurrent concern about the standard of care provided
for some of the women whose deaths are counted in this chapter:

A woman who rarely attended for antenatal care had known hypertension
in each of her previous pregnancies and a family history of ischaemic heart
disease. During her last pregnancy she had sustained systolic hypertension
(170-180 mm/Hg) but no action was taken, perhaps because her diastolic
blood pressure was about 75 mm/Hg. Just before term she collapsed and
died. The autopsy showed severe coronary atheroma without actual infarc-
tion and “massive” left ventricular hypertrophy, presumably due to long-
standing hypertension.

Her systolic hypertension should not have been ignored and warranted specialist re-
ferral. There should also have been better arrangements for the follow-up of a woman
known to be at high risk of cardiac complications who failed to attend for regular ante-
natal care.

Coronary artery dissection is a common (63%) cause of death from myocardial
infarction in pregnancy.

There should be a low threshold for angiography when myocardial infarc-
tion occurs in pregnancy or the puerperium since demonstration of dissection
allows the possibility of intervention.
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Despite the fact that dissecting aortic aneurysm is rare in pregnancy, 28 women have
died from this cause over the last ten years; 19% of all cardiac deaths. As a cause
of maternal death it is equal to myocardial infarction, cardiomyopathy or pulmonary
vascular disease.

Seven women died from a dissecting aneurysm of the aorta during this triennium. For
example:

An obese woman, who was well during her pregnancy, developed crushing
chest pain radiating to her back near term. She was started on low-molecular-
weight heparin in case she had suffered a pulmonary embolism but this
was discontinued when standard investigations were normal. No diagnosis
was made and she was sent home some days later. When reviewed in the
antenatal clinic she seemed better but she died shortly afterwards from a
ruptured aortic aneurysm, which had dissected into the pericardium.

Patients with severe crushing chest pain requiring opiate analgesia should not be sent
home without a diagnosis. The appropriate investigation, which was not undertaken,
would have been a CT chest scan or MRI, despite the extra radiation exposure to the
fetus from the former.

Another woman, who died of aortic dissection due to undiagnosed aortic
coarctation soon after delivery, also received substandard care. She had
severe systolic hypertension during pregnancy that was neither appropriately
treated nor investigated. Once again, the presence of high systolic readings
of up to 190 mm/Hg was accepted because of the presence of relatively
normal diastolic readings.

There was a Late death counted in Chapter 15 in a woman with Ehlers Danlos type IV
(vascular) syndrome who died from aortic rupture at the level of the coeliac axis. Ehlers
Danlos type 1V is known to predispose to large-vessel rupture.

Staff should remain vigilant about the possibility of dissection as a cause of
chest or interscapular pain in pregnancy, particularly if the woman is hyper-
tensive. Dissecting aneurysms can be successfully treated surgically, although
this is a very high-risk procedure.

Aortic dissection should always be considered in pregnant women with atyp-
ical chest pain and features of pulmonary embolus who do not get better with
treatment. Other diagnostic features include pulse deficits and signs of aortic
regurgitation.

Clinicians should communicate suspected aortic dissection as the indication
for CT/MRI/echocardiography to the radiologist/technician.

At autopsy histology of the aorta should be performed and may show cystic
medial degeneration, a finding of normal pregnancy and not necessarily due to
any connective tissue disease. Nevertheless, if this is found, Marfan’s syndrome
needs to be excluded and the family screened.
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Eight women died from cardiomyopathy. Four deaths were due to peripartum cardiomy-
opathy and one each from probable dilated cardiomyopathy, hypertrophic obstructive
cardiomyopathy and probable left ventricular failure of undiagnosed aetiology. One
further death was probably due to cardiomyopathy.

Three of the four women who died from peripartum cardiomyopathy had pregnancies
complicated by hypertension, two were multiparous and two were obese. All presented
postpartum, three within 1-2 days after delivery. The following vignettes show the im-
portance of early diagnosis:

An older woman who developed moderate hypertension and intermittent
proteinuria later in pregnancy delivered following the early spontaneous
rupture of membranes despite ritodrine treatment. Shortly afterwards, she
became acutely unwell with breathlessness and echocardiography showed
that she had a dilated, possible peripartum cardiomyopathy. Her sudden
death shortly after treatment with heparin and diuretics was ascribed to
pulmonary embolus. No autopsy was performed.

The ritodrine treatment for premature labour may have contributed to her heart failure,
even though it was stopped 24 hours before she became overtly symptomatic. Her
cardiomyopathy may have also been longstanding and therefore not peripartum, since
she had mild breathlessness and palpitations even before pregnancy. Her age must
have been a factor in her death, both with regard to possible pulmonary embolism and
cardiomyopathy.

Another woman had a VSD repaired some years ago. She was investigated
for supraventricular tachycardia (SVT) during pregnancy and admitted after
delivery with a stroke, pulmonary oedema and poor left ventricular function
with an ejection fraction of less than 20%. There was also thrombus in her
left ventricle. She collapsed and died shortly after admission to an intensive
care unit. An autopsy confirmed cardiomyopathy and identified a small,
non-contributory pulmonary embolus despite heparin prophylaxis.

Antenatal presentation with SVT and a reduced ejection fraction (30-35%) is suggestive
of cardiomyopathy. Repeat echocardiograms should be performed after any episodes of
SVT have been treated and may show continuing impaired left-ventricle function despite
lack of symptoms. If dilated cardiomyopathy is considered, this suggests prophylactic
anticoagulation and more active investigation after delivery. However, it is debatable
whether more aggressive therapy would have affected the outcome in the above case.

Peripartum cardiomyopathy is more common in older, obese, multiparous
women with hypertension in pregnancy and should be suspected when tachy-
cardia, tachypnoea, dyspnoea or pulmonary oedema develop in the context
of these risk factors in the last months of pregnancy or within the first 6 months
following delivery.















