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spinal cord, or peripheral nerve roots-for example,
measles, glandular fever, and other exanthemata. Sometimes
the same virus may be capable of producing both types of
neurological disturbance, and there have been examples of
this in the recent influenza outbreak.

Attacks of painful anyotrophy of the shoulder girdle and
acute relapses in quiescent multiple sclerosis have been seen,
but three other syndromes in particular have been noted
during the present epidemic: an encephalitis or encephalo-
pathy, a myelopathy, and an acute peripheral neuropathy
resembling the Guillain-Barre syndrome. The encephalitis
can occur as a result of direct virus invasion of the brain.
After the preliminary symptoms of influenza, and when the
patient is at the height of the illness, he develops, in addition
to the headache and pyrexia which are common, drowsiness,
confusion perhaps progressing to stupor and coma, with or
without epileptic symptoms, but with little meningism and
few outward signs of raised intracranial pressure. The
cerebrospinal fluid at this stage is likely to show a con-
siderable pleocytosis, equally polymorphonuclear and
lymphocytic, and a moderate rise in protein; the sugar and
chlorides are unaffected. Once coma has developed, the
prognosis in this type of case mav be poor, and it is not yet
clear whether antibiotics and decompression greatly influence
this.

Another form of encephalopathy occurs as the patient
appears to have entered the recovery phase of the influenzal
attack. He has a moderate recrudescence of headache, fol-
lowed by confusion, drowsiness, and epileptic symptoms.
The cerebrospinal fluid now may vary from showing little
change to a moderate rise in lymphocytes and a rather
greater rise in protein. The prognosis for these patients
appears to be much better. But recurrence of encephalopathy
after subsequent attacks of influenza is not unknown, almost
as if the individual had some particular immunological sus-
ceptibility.

Myelopathy is the least common of the neurological
complications and takes the form of a so-called transverse
myelitis, Again during the recovery period, the patient
has a day or two of root or girdle pain, usually in
the thoracic region, which is followed by a very rapidly
progressing paralysis and sensory loss in the lower limbs,
with retention of urine. The limbs at first are flaccid; later
they become hypertonic, with increased tendon jerks and
extensor plantars, and there is usually a clear-cut upper
level of sensory abnormality. The cerebrospinal fluid may
show little evidence of acute inflammatory chalnge and may
be normal. Such patients often respond well to corticotro-
phin, whereas in the past many remained permanently
paralysed.

In the present epidemic there have been many cases of
polyneuropathy. During the stage of recovery the patient
develops numbness in the extremities, followed by
weakness of the proximal muscles of the arms and legs,
which progresses within a few days to a flaccid paralysis of
the limbs, absent tendon jerks, and tenderness of the mus-
cles. The danger of the bulbar musculature or respiratory
muscles becoming involved always exists, but most patients
reach their plateau of disability before this stage. The cerebro-
spinal fluid shows a minimal rise in the number of cells but
considerable increase of the protein. Corticotrophin given in
the acute phase may considerably hasten what would in any
case have been a spontaneous tendency to recovery.
These complications are uncommon, and some deaths

apparently from encephalitis have been due not to viral
invasion of the brain but to fulminating staphylococcal
septicaemia. Failure of the patient to recover fairly rapidly
after the acute phase if he is normally an active person
should raise the question whether some neurological com-
plication might have developed rather than the much
commoner, and very real, post-influenzal depression.

Antenatal Thromboembolism
Thromboembolic disease has always been of particular
concern to obstetricians and gynaecologists. Recently pro-
fessional and public interest has centred on the role of
synthetic oestrogens in the aetiology of these disorders.
Because of the publicity given to the hazards of oral contra-
ception it tends to be forgotten that, with the exception of
abortion, pulmonary embolism is now the principal cause of
maternal death. The risk of death from thromboembolism in
pregnancy and the puerperium is greater than that from
taking oral contraceptives.' 2

Reported maternal deaths from embolism"3 decreased
from 138 in 1952-5 to 91 in 1964-6, a fall
of 48% when the increase in birth rate is taken into
account. But one feature of the detailed figures destroys any
complacency that might be felt about them, for reported
deaths from embolism during pregnancy rose from 4 in
the early series to 24 in the later series, with a peak of 36
deaths in 1961-3.4 Since, with greater awareness, thrombo-
embolic disease is now diagnosed and effective treatment
is instituted earlier than formerly, the increased number of
antenatal deaths from embolism implies an even greater
increase in non-fatal disease
The reasons for this changing pattern are far from clear.

Perhaps two factors might be pinpointed. The first is that
many more patients are admitted to hospital for rest during
the antenatal period than formerly. The second is that more
patients at exceptional risk become pregnant and continue
with the pregnancy. This aspect is emphasized in the report
from Drs. J. Hirsh, J. F. Cade, and E. F. O'Sullivan in the
B.M.7. this week (page 270). Out of 14 patients treated with
anticoagulants during pregnancy three had prosthetic heart
valves, one had mitral stenosis and pulmonary hypertension,
and three others had a previous history of thromboembolic
disease.

Deep-vein thrombosis may develop insidiously, and
50-80% of affected patients have no physical signs of the
condition.5 Ancillary methods of investigating it seem to be
of value chiefly in the confirmation of suspected cases of
thrombosis.5 Techniques involving the use of ionizing
radiations are best avoided in pregnancy, but recently the
value of ultrasonics in the detection of major venous
occlusions has been shown.6 With refinements of technique
and apparatus these methods may become more useful in
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the monitoring of patients with a known predisposition to
deep-vein thrombosis.
When a diagnosis of thrombosis or embolism is con-

firmed, and in other cases in which the risk of thrombosis is
exceptionally great, the patient should be given anticoagu-
lant treatment. The co-existence of pregnancy then poses
special problems, and these have been reviewed by U.
Vilasanta. Dr. Hirsch and his colleagues recognize the need
for compromise in the interests of maternal and fetal safety
and have proposed an anticoagulant regimen for pregnant
women. The risk of maternal haemorrhage during labour
and the puerperium has probably been overstated,' but in
those rare cases in which it is considered that the anti-
coagulant is contributing to haemorrhage the effect is im-
mediately reversible if heparin is being given.

Heparin, with a molecular weight of 20,000, does not
cross the placenta and is without known risk to the fetus. In
contrast, coumarins (M.W.1,000) do cross the placenta and
are associated with 18 0K fetal mortality. It may therefore
be questioned whether coumarin derivatives, which may
result in fetal abnormality' as well as death from haemorrhage
before and during labour,7 should ever be given during
pregnancy. Heparin is clearly the preferred anticoagulant,
but the need for frequent or continuous parenteral admin-
istration creates a problem in long-term therapy. For
maintenance, intra-adipose injection can be employed and is
without the hazards of intramuscular or subcutaneous in-
jection."' In the special circumstances of pregnancy these
disadvantages may be outweighed by the advantages.
However, Dr. Hirsh and his colleagues' careful analysis of
previously reported perinatal deaths suggests that the fetal
risks are small provided coumarin derivatives are avoided
in early and late pregnancy.
More recently introduced forms of treatment, such as

Arvin (Malayan pit viper venom) and drugs which influence
platelet behaviour, have not yet been evaluated in pregnant
women. Thrombolytic therapy in established cases of
thrombosis likewise has yet to be fully assessed.

Unlike the other major causes of maternal deaths,
"avoidable factors" in thromboembolism are at present few
and elusive, and nearly half the deaths are sudden and un-
expected. One of the fundamental problems in prophylaxis
against it is to define accurately those patients at greater
risk. With this in mind the Ministry of Health in 1963
initiated a detailed prospective study of fatal pulmonary em-
bolism in obstetrics. It is hoped that the information from
this survey, together with the advances in diagnosis and
treatment at present taking place, will reduce maternal
mortality without increasing the hazard to the fetus.

Renin and Renal Failure
Acute oliguric renal failure is one of the most severe
consequences of shock, whether this is due to haemorrhage
or loss of other fluid, to trauma, or to septicaemia from
Gram-negative organisms. Persistent oliguria in these cir-
cumstances is usually ascribed to acute tubuilar necrosis.
S. Sevitt' and others have argued that tubular necrosis
is not a consistent finding in these cases and that the func-
tional change is reduction of the glomerular filtration rate
caused by vasoconstriction, while tubular function is rela-
tively well preserved.
The reduction of renal blood flow in patients with shock is

proportionately greater than the fall in cardiac output. Fur-
thermore, the reduction of renal blood flow is greater than

can be accounted for by the fall in arterial pressure. The two
observations together show a selective increase in renal vas-
cular resistance. Transfusion of sufficient blood to restore
cardiac output does not always restore renal blood flow to
normal. The mechanism of this selective and persistent in-
crease in renal vascular resistance is important for an un-
derstanding of the condition, and knowledge of it might
allow a more rational approach to treatment.
Both neurogenic and humoral factors might be responsible

for the renal vasoconstriction, and in a paper at page 253 of
this week's B.M.7. Dr. J. J. Brown and his colleagues argue
that renin may be the most important factor. They mea-
sured the plasma renin in 25 patients with oliguric renal
failure and found it to be raised, often to very high levels,
in 22 of them. In a long and persuasive discussion they
argue the case that renin might have a primary role in the
pathogfnesis of acute renal failure. The main arguments
they marshal in favour of their hypothesis are these. The
concentration of renin in the kidney is highest in the outer
cortex, and there is evidence that the restriction of blood
flow in shock is most severe in that part of the kidney,
sometimes leading to cortical necrosis. Conditions such as
pregnancy, cirrhosis with ascites, and severe cardiac failure
which are associated with raised levels of renin in the
plasma or kidney seem to have a higher incidence of acute
ol;guric renal failure than would be expected. Events such
as haemorrhage or hypotension which commonly lead to
acute renal failure cause a rise of the plasma renin concent-
ration. The circumstantial evidence suggests that increased
release of renin is important in shock, but how far can the
argument that it has a causal role in renal failure be sus-
tained?

It has been established that the concentration of renin in
the plasma is increased by salt depletion and reduced by salt
loading.5 Lowering the perfusion pressure applied to the
kidney by an aortic clamp in dogs increases the rate of renin
release into the renal vein,' but haemorrhage is a much
more potent stimulus. R. L. Hodge, R. D. Lowe, and J. R.
Vanet found a consistent relationship between blood loss in
the dog and a raised concentration of circulating angioten-
sin. Sufficient angiotensin was formed to have a mild
pressure-raising effect, of 5 to 10 mm. Hg, when further
angiotensin was infused into normal dogs to achieve the
same blood concentration. There was a closer relationship
between changes in central venous pressure and plasma
ang otensin than with changes in arterial pressure. These
authors suggested that the receptors for the release of renin
were more likely to be stretch receptors on the venous side
of the circulation than arterial baroreceptors. Blocking the
renal nerves with lignocaine prevented the increase in the
coincentration of blood angiotensin in response to
haemorrhage. However, micropuncture experiments suggest
there must be a local mechanism whereby changes in the
tubular concentration of sodium can alter glomerular per-
fusion.

As large amounts of angiotensin in animals do not
appear to cause persistent oliguria,5 the possibility of an
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