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menopausal women should receive maintenance treatment to
prevent the development of manifestations of oestrogen
deficiency. This is too big a subject to discuss in detail, but
on the face of it the proposition is attractive. Against it is
the accumulating evidence that, whatever may be the bene-
ficial metabolic effects of endogenous oestrogens, exogenously
administered oestrogens may produce decidedly adverse
effects-for example, on carbohydrate and lipid metabolism.
Moreover, though there is no proof that exogenous oestrogens
have carcinogenic effects on the breast and reproductive
tract neither is there convincing proof of their safety in this
respect. The subject is certainly sufficiently important to
deserve carefully planned, properly controlled, and exhaustive
studies on a large scale, and it seems that several such studies
are planned. Their results will be awaited with interest.

Spinal Cord Embolism
Most clinicians would agree that embolism is a more
common cause of cerebral infarction, or attacks of transient
cerebral ischaemia, than used at one time to be taught. The
emboli do not necessarily arise in the heart, but frequently
come from atheromatous plaques in the walls of the great
vessels in the neck. They can consist of clot, of fibrin, of
aggregations of platelets, or of fragments of the atheromatous
plaque itself.
Embolism of the spinal cord is generally considered to be

rare. In fact now that syphilis is no longer a common cause
of vascular disease primary vascular lesions of the cord of
any type are not often reported. In a study of 3,737 post-
mortem reports from the National Hospital, Queen Square,
W. Blackwood" found no evidence of primary arterial lesions
of the cord, and certainly none of embolism. But embolism
does occur,2' and L. Wolman and P. Bradshaw6 have recently
described two cases in which infarction of the cord was caused
,by emboli of atheromatous material in one case, and of fibrin
from the surface of a myxoma of the left auricle in the other.
They suggest that embolism may be more common than is
thought, but that the length and tedium of full examination
-of the vasculature of the cord may have prevented many
pathologists from finding the embolic material, or that it may
not have been recognized as such. There is also the possibility
that the smaller emboli break up and disperse, as they do in
the cerebral vessels.
The relatively few cases on record have not given a clear

.diagnostic picture. In most cases the onset has not been
abrupt. Though in some there has been a sudden onset of
girdle pain followed after an interval by profound paraparesis,
-in others the onset has been gradual, with weakness of the
legs, impairment of bladder control, and not very marked
sensory loss, followed after an interval of up to six weeks by
sudden worsening to a flaccid paraplegia. The patients show
persistent flaccidity, with loss of reflexes, and have not passed

into a state of spasticity, this suggesting that a considerable
length of the spinal cord has been seriously damaged. The
lesions have consisted of crescentic areas of softening in the
watershed territories between anterior and posterior spinal
artery supply, wedge-shaped infarcts extending in from the
lateral surface, and central areas of softening. The diagnosis
has been made by finding embolic material in the arteries
and by evidence of embolism in other organs. In other
respects the clinical picture is simply that of interruption of
arterial supply to the cord.
To understand the rather unpredictable sites of ischaemic

lesions in the cord it is necessary to revise the old idea that
the anterior spinal artery is a long continuous vessel extending
from its origin from the vertebral arteries at the base of the
brain throughout the length of the cord, being " topped up "
from time to time by numerous radicular arteries whose
sacrifice is of little importance owing to a supposedly rich
anastomotic supply. In fact there are relatively few radicular
arteries making an important contribution, and the role of
those that do is vital.2 Individual variability is great, but
these arteries supply a number of segments of the cord, and
between them are watershed areas where the supply is some-
what tenuous. One of the most important of these is at the
third and fourth thoracic segment, and lesions of the cord
here may follow surgical, thrombotic, or embolic interruption
of a radicular vessel several segments above or below. Simi-
larly there are other watershed areas in the cord between
branches of the anterior spinal artery and branches of the
posterior spinal artery. These latter vessels may in some
people be inadequate for collateral circulation, so that
ischaemic lesions may occur easily in one individual and not
in another when the same radicular vessel is blocked.
Thus despite its being a vital organ the spinal cord has a

much more precarious blood supply than the brain, and it is
surprising that ischaemic and embolic lesions are not more
frequently found. The subject is still one for anatomical and
clinical controversy, particularly concerning the role of the
posterior spinal arteries and the existence of the syndrome of
intermittent claudication of the cord. Just as atheromatous
narrowing of the ostia of the carotid and vertebral arteries
may cause transient cerebral ischaemia without any demon-
strable disease of the cerebral vessels themselves, so perhaps
may atheromatous changes in the aorta at the origin of the
vessels which eventually form the radicular arteries cause
intermittent ischaemia of the cord. Yet if only the vessels
of the cord itself were examined they might be free from
degenerative change. Microemboli could certainly arise from
such lesions, but it has been shown that exercise demands an
increased blood flow to the cord,7 and if this is impeded by
ostial stenosis there may be temporary relative ischaemia.
Patients with this condition may find that on exertion they
develop pain and weakness in the legs, accompanied by loss
of urinary control, and if examined at this stage may show
signs in the legs of a pyramidal-tract lesion which disappear
concurrently with the symptoms aftcr a period of rest. In
young people such a syndrome can occasionally be caused by
an extradural spinal cyst, but in the older people it may be
a true intermittent ischaemia of the cord.
To quote the late Hugh Garland and his colleagues,3 " The

last chapter on spinal cord softening has not been written, and
truly comprehensive pathological studies have barely begun."
Their own work and that of Wolman and Bradshaw must
stimulate clinicians and pathologists to look more critically
at cases of unexplained myelopathy in patients whose age
might make them liable to atheroma.
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