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alpha stimulation with phenylpropanolamine. Devices may
help others, and in selected cases urinary diversion is bene-
ficial.
Women with multiple sclerosis present a challenge; each

should be assessed individually.'4 Some may be greatly
helped by diversion with an ileal conduit.15 In the past
suprapubic cystostomy has been advocated, but the problem
of urine leaking from the urethra may persist, and early
attempts to close the urethra were not always successful.
Lapides advised permanent suprapubic cystostomy,'6 but his
procedure has lost favour. Griffiths transposed the urethra in
front of the pubis, but it is not an easy operation.'7 A better
solution for the difficulties of leakage after suprapubic cystos-
tomy has been described by Feneley,'8 who closes the
urethra by invagination and a series of pursestring sutures.
With the development of improved plastic materials and
devices this technique should be used more often.

Electrical stimulation has been used to achieve continence.
Caldwell'9 pioneered the method with implants in the bladder
and sphincters, but interest has now switched to direct stimu-
lation of nerve roots.20 21 Bladder electrodes may, however,
become infected or displaced, while stimulation of nerve roots
often causes contraction of both detrusor and sphincters
simultaneously.
At the other end of the spectrum, "do it yourself"

catheterisation has many supporters, though many nurses
regard it with horror. This method has proved successful even
in children.22 23 Several devices have been described to help
in clean self catheterisation-including catheters with mirrors24
and pocket catheters like a pen.25 The aim of the wide
variety of methods is to restore continence with dignity and to
get women "home and dry."
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Sickle haemoglobin and pregnancy

GRAHAM R SERJEANT

The sickle cell trait, a benign condition of heterozygosity for
normal adult haemoglobin (HbA) and sickle haemoglobin
(HbS), occurs in 10% of Caribbean populations and in
20-25% of people from west Africa. The relatively low
concentrations of haemoglobin S (25-45%) do not appear to
cause the vaso-occlusion characteristic of sickle cell disease,
except in the renal medulla, where conditions combine to be
highly conducive to sickling. The resulting renal damage is
reflected in an increased incidence of urinary tract infections
and of haematuria. Pregnancy appears to be well tolerated in

patients with the sickle cell trait: a recent study compared
the performance in pregnancy of women with and without
the sickle cell trait and found the increased prevalence of
urinary tract infections and of haematuria to be the only
important difference.' In particular, neither maternal mortality
nor fetal morbidity or mortality is raised in mothers with the
sickle cell trait.

Sickle cell disease is another matter. Early experience was
cause for pessimism. The first major review, in 1941,2 reporteda
50% fetal wastage as spontaneous abortions or stillbirths, a 33%
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maternal mortality, and a high prevalence of pre-eclamptic
toxaemia, pneumonia, and puerperal sepsis. In the ensuing 40
years a great deal has been learnt about the natural history and
management of pregnancy in mothers with sickle cell disease,
and the prognosis for both mother and child has improved
dramatically.
There are four principal genotypes of sickle cell disease in

black populations: homozygous sickle cell (SS) disease,
sickle cell haemoglobin C (SC) disease, sickle cell 3 +
thalassaemia, and sickle cell ° thalassaemia. The latter two
conditions are relatively uncommon and most experience with
pregnancy has been gained in mothers with SS disease and
SC disease. SS disease is the most common at birth and
generally runs a severe clinical course, whereas SC disease is
mild and may be diagnosed for the first time during pregnancy.
The symptomatic course of some women with SC disease in
pregnancy led at one time to the belief that patients with this
genotype were more prone to develop complications. When,
however, representative samples of patients with SS disease
and SC disease are compared maternal and fetal complications
are found to be more common in those with SS disease.

Patients with SS disease have delayed puberty and have
often been considered relatively infertile. Women with SS
disease do have a greater age at first pregnancy, but a Jamaican
study found no difference in patients with SS disease and
controls in the interval between first sexual exposure and
first pregnancy, suggesting that the greater age of primi-
gravidas was explained partly by the delayed onset of puberty
and partly by a further delay in first sexual exposure.3

Fetal growth is adversely affected by maternal SS disease,
resulting in an increased prevalence of spontaneous abortion,
stillbirths, and low birthweight babies. Fetal wastage and
poor growth are thought to result from vaso-occlusion in the
placenta, though no studies have related the degree ofmaternal
sickling, placental damage, and the fetal outcome.

In the mother with SS disease pregnancy results in an
exacerbation of her anaemia and an increased incidence of
acute chest syndrome (pneumonia or pulmonary infarction
or both), urinary tract infection, severe pre-eclamptic toxaemia,
and crises of bone pain, especially in the third trimester and
post partum. A syndrome in which severe bone pain precedes
pulmonary or cerebral symptoms has been attributed to
embolism by necrotic bone marrow and appears to be more
common in SC disease.
The management of pregnancy in sickle cell disease should

be designed to redress and if possible prevent these events.
The cause of a falling haemoglobin concentration in pregnancy
may be iron deficiency, folate deficiency, or in malarious
areas a breakdown in malarial immunity. Traditional teaching
states that iron deficiency is uncommon in sickle cell disease,
the iron released by haemolysis being available for reuse and
the body iron stores being supplemented by increased
intestinal absorption and by iron derived from transfusion.
In areas where transfusion is infrequent in the management
of sickle cell disease, however, examination of the bone
marrow in pregnant mothers with sickle cell disease frequently
shows no iron stores.45 Routine administration of iron
supplements during pregnancy entails negligible risk for a
substantial potential benefit. Megaloblastic change secondary
to folate deficiency may be precipitated by the increased
requirements of folic acid during pregnancy and is common
in areas such as west Africa, where the available folate in the diet
appears low. Routine supplementation with folic acid 5 mg
daily (15 mg daily has been recommended in west Africa) will
satisfy the increased requirements of pregnancy and prevent a

falling haemoglobin value from this cause. In west Africa
about one patient in every four with SS disease will develop a
sudden profound fall in the haemoglobin concentration in
association with hepatic or splenic sequestration.6 Severe
anaemia (packed cell volume < 0.13) is not uncommon among
pregnant west African patients, their poor prognosis being
dramatically improved either by exchange transfasion7 or by
simple transfusion with the simultaneous use of powerful
diuretics.8 With regular antenatal care and supplementation
with both iron and folic acid, however, haemoglobin con-
centrations should be well maintained throughout pregnancy.
The acute chest syndrome occurring in the absence of other

signs should initially be treated as pneumonia with appropriate
antibiotics. Only if new areas of lung are affected while the
patient is taking appropriate antibiotics need anticoagulants
be considered. Clinical evidence of deep vein thrombosis
favours a diagnosis ofpulmonary embolism, and the occurrence
ofpulmonary lesions during a painful crisis raises the possibility
of bone marrow embolism. This may be diagnosed by finding
fat globules in the peripheral blood, sputum, or urine.
Intravenous or subcutaneous heparin has been advocated for
the treatment of bone marrow embolism, but while the
preliminary results are promising no controlled clinical trial
has been performed.6
The mechanism for the increased prevalence of painful

crises in late pregnancy and the postpartum period is unknown;
treatment is confined to symptomatic relief with analgesics
and rehydration.

Delivery should be by the normal vaginal route unless there
are obstetric indications for operative delivery. The bone
changes of sickle cell disease-osteoporosis or flattening or
collapse of the lower lumbar vertebrae, for example-may
occasionally compromise the pelvic inlet, and avascular
necrosis of the femoral head limiting abduction may affect
the pelvic outlet, but generally vaginal deliveries present few
problems, since mothers with SS disease have children with
low birth weights. "Prophylactic" caesarean section has been
advocated but it is not generally considered justified, and in a
recent series from the Johns Hopkins Hospital the frequency
of caesarean section in mothers with sickle cell disease was
actually lower than that in the "normal" hospital delivered
population.9
The obstetric performance of mothers with SS disease

has shown a gradual and continuous improvement. Analysis
of three series covering the periods 1924-40,2 1945-55,1o and
1953-721" showed a progressive decline in maternal mortality
from 33% to 11% to nil. Most series in the last 30 years have
shown negligible maternal mortality: Charache et a19 estimated
an overall mortality in recent series as 1 6%. Estimates of
total fetal wastage have also fallen from 35-53% in reviews
before 1964 to below 30% in recent series from experienced
centres.9 12 This improvement has been achieved by a fall in
stillbirths from 24% to 32% in early series to 12% in the
review by Milner et al of published work from 1956 to 197312
rather than in the prevalence of spontaneous abortions, which
has remained unchanged.

This improvement in obstetric performance has occurred
at the same time as the increasing use of partial exchange
transfusion in the management of pregnancy in SS disease
with the rationale of lowering the proportion of cells containing
HbS in the circulation. These transfusions have been advocated
from the 28th week of pregnancy until the postpartum period.
Procedures for achieving exchange transfusion have included
manual methods with one or two intravenous lines and Lhe
use of discontinuous or continuous blood flow cell separators.
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Widely practised in the United States, this treatment appears
to have been associated with improved maternal and fetal
outcome compared with historical controls.'314 The use of
historical controls from an earlier period characterised by
different methods of management is, however, clearly un-
satisfactory, and properly controlled trials are essential. The
case for such trials is made even stronger by reports of a
similar improvement in maternal and fetal morbidity in series
not using exchange transfusion.9 1516 Until controlled data
are available the place of exchange transfusion in the manage-
ment of pregnancy remains to be defined.17-19

Closely related to the management of pregnancy in sickle
cell disease is the need for contraceptive advice. Oral contra-
ceptives, depot preparations of progesterone, and intrauterine
devices are commonly said to be contraindicated in patients
with sickle cell disease, and the less dependable barrier
methods are offered instead. Intrauterine devices have been
considered contraindicated because of the increased suscepti-
bility to infection of patients with SS disease, though there
is no evidence that such patients are more prone to pelvic
infections. Oral contraceptives are considered contraindicated
because of the increased risk of cerebral and pulmonary
thrombosis in normal young women and a reluctance to add
these risks to a condition already characterised by vaso-
occlusion. Three patients (two with SC disease, and one with
Sp thalassaemia) have been reported to have developed
pulmonary. infarction while taking oral contraceptives,20 21

and in one of these the time course was particularly suggestive
of a causal relation. No reports of stroke or other complications
have been published in patients with SS disease while taking
oral contraceptives despite the relatively large numbers of
patients that must be at risk. Medroxyprogesterone acetate has
also been viewed with suspicion in countries where it is
available-but in a two year crossover trial in SS disease in
Jamaica use of this drug was found to be associated with
improvement in clinical and haematological indices consistent
with inhibition of intravascular sickling.22
When permanent contraception is required, tubal ligation

offers a safe, dependable method. For temporary contraception
patients should be offered the most reliable methods to avoid
unwanted pregnancies. The risks in pregnancy, though small,
are real and of a totally different order from the theoretical
risks of contraception. In the Jamaican clinic the current
policy is to recommend in order an intrauterine device,
medroxyprogesterone acetate, or oral contraceptives. Experience
over the past five years has given no reason to change this
policy.
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