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Editorial

Valve prostheses and pregnancy
CELIA OAKLEY

From the Department of Clinical Cardiology, Hammersmith Hospital, London

All patients with mechanical heart valves need long
term treatment with anticoagulant drugs to prevent
thromboembolism. Because the use of these drugs in
pregnancy increases the risk of abortion or fetal
damage management of pregnant women with valve
prostheses is still controversial. Women with
artificial heart valves may even be advised against
pregnancy because of the "serious risks to both
mother and child".'
A hypercoagulable state exists in pregnancy when

concentrations of clotting factors, platelet turnover,
and viscosity are increased and fibrinolysis is dimin-
ished. These changes increase the risk of prosthetic
valve thrombosis.2
Whenever possible childbearing should be com-

pleted before valve replacement. In general, patients
with severe mitral or aortic regurgitation tolerate
pregnancy well probably because of the beneficial
effects of vascular dilatation; the slight increase in
heart rate seen in most pregnancies will limit aortic
regurgitation. Patients with mitral stenosis suitable
for valvotomy should have this carried out before
pregnancy. For suitable valves closed mitral
valvotomy during pregnancy can be successful with-
out increased hazard to either mother or fetus if
operation is avoided during the first trimester. This
avoids prolonged admission to hospital with the
adverse effects on the marriage and also ensures that
the mother will be in good health to look after the
infant and her family. Unfortunately, few surgeons
in the developed world are now trained to do closed
mitral valvotomy and risk of fetal loss when the
operation is performed under bypass is consid-
erable; however, many such operations have been
performed successfully. Patients with mitral stenosis
in sinus rhythm who are unsuitable for valvotomy or
who have severe aortic stenosis (fortunately a rare
condition) may be helped through pregnancy with f
blockers.

Requests for reprints to Dr Celia Oakley, Department of Medicine
(Clinical Cardiology), Hammersmith Hospital, Ducane Road,
London WI2 OHS.

Fitness for pregnancy depends on the woman's
general health and haemodynamic reserve; the rea-
son for the valve replacement (such as Marfan's syn-
drome with its special maternal and genetic risk); the
possible effects on fetal development of drugs given
to the mother; the risk of thromboembolism,
arrhythmia, or infection; and the maternal progno-
sis. Most patients with mitral or aortic valve replace-
ments, even double or triple valve replacements for
rheumatic heart disease, tolerate pregnancy well.
Most such young patients are in New York Heart
Association classes I or II, but a few may be in class
III or IV and will be at increased risk. A full echo-
cardiographic study should be carried out to evalu-
ate left ventricular and valvar function and consoli-
date the clinical assessment. When there is doubt, an
exercise test provides a valuable indication of the
cardiac reserve.
Anaemia caused by menorrhagia is common when

anticoagulants are being taken, and mechanical hae-
molysis may add to the risk of anaemia-although
this is rare with modem valves unless there is a para-
prosthetic leak. Patients with rheumatic valve dis-
ease may develop atrial fibrillation in pregnancy and
if this occurs the rate should be brought under rapid
control with digoxin and a f blocker. Cardioversion
can be carried out in pregnancy and does not induce
ventricular fibrillation in the fetus. Other anti-
arrhythmic drugs that can be used safely are vera-
pamil, quinidine, and disopyramide. If a diuretic is
needed the dose should be kept to a minimum and
adjusted to the pulmonary rather than the systemic
venous pressure. Patients with mitral valve pros-
theses tend to have a raised venous pressure in preg-
nancy, particularly if atrial fibrillation is present.

Because rheumatic fever is now rare in developed
countries, experience of large numbers of preg-
nancies in women with artificial heart valves is more
often reported from the Third World than from the
West.'3 Most of the patients have mitral valve
prostheses and just over a third of such patients in a
recent report from Mexico were in atrial
fibrillation.'
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In the early years of experience with porcine
xenografts and other "tissue" valves, their use was
advocated in young women who might wish to
become pregnant.6 Unfortunately, the long term
durability of these valves is disappointing, particu-
larly in the young7 and valve deterioration is likely
to be especially rapid in pregnancy. The certain need
for reoperation and the risk of between 5% and 10%
for each operation make the use of tissue valves in
the young unjustifiable. In any case the commonest
condition requiring valve replacement in young
women is rheumatic mitral valve disease in which an
enlarged left atrium, previous thromboembolism, or
atrial fibrillation impose an absolute need for long
term anticoagulant treatment whatever kind of valve
is implanted.
Coumarin derivatives carry a teratogenic risk of

chondrodysplasia with nasal hypoplasia, optic atro-
phy, and dwarfism when they are administered
between the sixth and ninth week of gestation.' 4 8 9
The fetus becomes overanticoagulated because
warfarin but not vitamin K dependent coagulation
factors cross the placenta and the immature fetal
liver is more sensitive to the anti-vitamin K effect of
the drug. Neurological complications which have
occurred after the administration of coumarin later
on in pregnancy are almost certainly attributable to
haemorrhage. This risk is further increased at
delivery.
The antiplatelet agents, aspirin and dipyridamole,

do not prevent thromboembolism from prosthetic
valves in non-pregnant patients and they are even
less effective during pregnancy when the mother is
at increased risk of systemic embolisation.2 4 10

Because heparin is a large molecule that does not
cross the placenta and can have no teratogenic or
anticoagulant effect on the fetus, it has been sug-
gested for use during pregnancy either in prophy-
lactic doses4 or for full anticoagulation employing a
heparin lock, self-administration, and with the aim
of achieving a partial thromboplastin time of
1.5-2-0 x normal.'1 The suggestion that heparin
should be started before conception" means that
some women could remain on treatment
indefinitely.

Hall et al reviewed 135 published cases in which
heparin had been given during pregnancy to patients
with artificial valves. 12 The details of administration
were not always clear but most were probably
treated with subcutaneous heparin. Since either suc-

cess or failure may stimulate reporting, such reviews
may not give a true picture, but Hall found that an

eighth of the infants were stillborn, a fifth were pre-
mature (a third of whom died), and only two thirds
were normal-about the same success rate which
followed the use of coumarin derivatives throughout

Oakley
pregnancy. Maternal haemorrhage occurred in
14 (10%) of the patients and there were three deaths
(2%). The high fetal loss was attributable to retro-
placental haemorrhage. Wang et al reported four
abortions in 10 patients given subcutaneous heparin
in the first trimester. 13
As a compromise it has been suggested that the

coumarins should be replaced by subcutaneous
heparin during the first trimester and the last two
weeks of pregnancy. An early report by Salazar et al
of the use of heparin in a fixed dose of 5000 units
every 12 hours was encouraging.4 More recently, his
group examined the risk of embryopathy when cou-
marins were given throughout pregnancy, when
heparin was given from the 6th to 12th week, and
when heparin was started after the seventh week.
The high incidence of spontaneous abortion was
similar with all three regimens, but two women
receiving subcutaneous heparin during the first tri-
mester suffered massive valve thombosis and in
another the valve thrombosed during the last two
weeks of pregnancy after the patient had been
transferred back to heparin.

Children were examined for signs of embryopathy
by a clinical geneticist and this probably explains
why the reported incidence was higher than in other
reports.'2 14 No abnormalities were seen in any of
the children born after heparin had been used from
the sixth week but two out of eight of the liveborn
infants resulting from the 12 pregnancies treated
with heparin between the 7th and 12th weeks had
suggestive minor facial defects and two out of 27
children resulting from 37 pregnancies in women
receiving coumarin drugs throughout pregnancy
had features of embryopathy. No cases of central
nervous system defects, dwarfism, or epiphyseal
stippling were seen, however, so none of these chil-
dren was seriously affected. Chen saw no cases of
embryopathy among 22 pregnancies in which the
mothers continued warfarin throughout the first
trimester.3
None of the 54 children studied in the Mexican

series had defects such as microcephaly or spasticity
attributable to the use of coumarin anticoagulants
during the last two trimesters of pregnancy.'
The sum of the recently reported experience sug-

gests that a successful outcome can be expected in
about two thirds6 of cases when coumarin deriva-
tives are used throughout pregnancy.36 12 The risk
of a liveborn child having a disabling coumarin
embryopathy seems to be < 5%.
There are many published reports of valve throm-

bosis in mothers receiving heparin.' 13 -' This has
occurred mainly, but not invariably in Bjork-Shiley
valves and usually after heparin prophylaxis, but
there has been one report in a patient with a Starr
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mitral prosthesis who was on anticoagulant doses of
heparin. 16
The use of anticoagulant doses of heparin may

reduce the risk of valve thrombosis (though this has
still to be shown), but it carries a substantial risk of
both maternal haemorrhage and spontaneous abor-
tion. Moreover, it can also cause thrombocytopenia,
alopecia, and osteoporosis. 1718

Intravenous heparin has been widely used in
hospital in the last two weeks of pregnancy without
adverse effects. It has the virtue that both the
mother and the fetus can be continuously observed.
The effect of warfarin on the baby must be assumed
to persist for seven to ten days after warfarin is
stopped and the baby should be given vitamin K.
Breast feeding is not contraindicted. '9 If the mother
is admitted in premature labour while still on
warfarin she should be given fresh frozen plasma
before caesarean section. The effects of heparin can
be temporarily reversed with protamine, and
warfarin treatment can be resumed immediately
after delivery.

It is uncertain whether the teratogenic effect of
coumarin derivatives is the result of their chemical
structure or of the anticoagulant effect exerted at a
critical period of development of cartilagenous bone.
The lack of information about the safety of
phenindione during the first trimester may be attri-
butable to its infrequent use rather than to its greater
safety. Nevertheless, at Hammersmith Hospital we
have for some years transferred young women to
phenindione in pregnancy and have had no
embryopathies and no compromised babies.20
Although both Hall and Salazar concluded that

women of childbearing age with artificial valves
should be advised not to attempt pregnancy, we are
more optimistic2 22 and believe that the danger to
the mother is very small6; that the chance of a suc-
cessful outcome is good; and that most unsuccessful
pregnancies are miscarried so that the risk of a live-
born malformed baby is small. Whenever possible,
childbearing should be completed before valve
replacement, but when this is not possible, mechani-
cal valves should be chosen and currently phen-
indione is the preferred anticoagulant with transfer
to intravenous heparin in hospital during the last
two weeks of pregnancy.
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