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them has since relapsed, though obviously longer observation
is desirable before final conclusions can be drawn. The
results substantiate others recently published in two smaller
series.3 4 Though temporary alopecia was a frequent side-
effect, serious complications were not encountered. It is note-
worthy that appreciable leucopenia could be induced without
evidence of complete suppression of bone marrow function,
since the latter had been found in children treated with
azathioprine.1 ' Indeed, the lack of toxicity contrasted with
that of corticosteroids, which were believed to have contri-
buted to the death of two of the children treated by Moncrieff
and his colleagues.
The nephrotic syndrom'e may accompany a variety of renal

lesions, but the management of patients with "minimal"
changes and of those with proliferative glomerulonephritis
presents entirely different problems.' The latter is a disease
which generally runs a protracted course-whether towards
healing or renal failure-and thus defies assessment of the
results of therapy over a short period. Preliminary impres-
sions of the results of "immunosuppressive" therapy are
based mainly on improvements rather than recoveries 15-7 and
a firm answer will be reached only by prolonged observation
of treated patients, compared with suitable controls.

Conversely, most nephrotic children with "minimal"
changes respond completely to both corticosteroids and cyclo-
phosphamide, whose therapeutic value can therefore be com-
pared by noting the relapse rate following treatment. The
fact that most of Moncrieff and his colleagues' patients who
had previously required continuous steroid therapy or enjoyed
only brief remissions are currently well and are receiving no
drug treatment is a demonstration of the superiority of cyclo-
phosphamide.

Should cyclophosphamide now be adopted as the treatment
of choice for the nephrotic syndrome in children ? Certainly
when the response to steroid therapy is unsatisfactory they
should be allowed to benefit from this new form of therapy.
Nevertheless, it would be premature to recommend it for
new patients without a preliminary trial of prednisolone. The
effects of cyclophosphamide on the immature gonads are
unknown, and will become apparent only after time, but work
in immature rabbits8 has suggested that gonadal atrophy may
occur. Up to 40%, of nephrotic children may get well9 with-
out developing serious stero-d toxicity, and, since there is yet
no predictive test which can distinguish them from those
patients who will relapse repeatedly,'0 it would be wrong to
expose them unnecessarily to this potential hazard. The
long-term therapeutic benefits of cyclophosphamide in
nephrotic children should first be evaluated by means of a
controlled investigation, which would be the logical sequel
to the studies now reported.

Chronic Bacteriuria
Quite often patients with urinary tract infection do not
respond to conventional treatment with drugs to which their
infecting organisms are sensitive. Not surprisingly, the
failure rate is greater among patients who have had previous
attacks, and it is greatest among those who have already
proved refractory to treatment. The best approach to these
poorly responsive patients is still not clear. Some of those

who have struggled with the problem have given it up as a
bad job. Some have proposed protracted, even lifelong,
chemotherapy. Few have attempted a close analysis of the
reasons for failure, and most have been pleased to keep the
urine sterile for more than a few weeks in as many as half
the patients.

In a new attempt to control chronic bacteriuria, R. B.
Freeman and his colleagues' studied a group of elderly men,
some of whom had obstructive uropathy. Some of their
patients benefited, and among those who did not they identi-
fied some of the factors associated with failure. Quite apart
from its content, however, this interesting study poses the
fundamental question to what extent our present therapeutic
ineptitude arises from belief in a condition called chronic
bacteriuria. Should we suppose that chronic bacteriuria in
the elderly male has the same origin, produces the same
effects, and responds to treatment in the same way as that
in the child, or that in the far-from-elderly woman in whom
it is most often seen ?

Chronic bacteriuria may arise in quite different ways.
Abnormalities of emptying the bladder and of perfusion of
the upper urinary tract alone can maintain high bacterial
concentrations in the urine.2 Lesions of the anterior urinary
tract, such as prostatitis in the male3 and presumably infec-
tion of the corresponding para-urethral apparatus of the
female,4 may underly relapsing urinary infection. Infection
of the kidney parenchyma has commanded most attention
because of the fear of progressive renal damage. These three
conditions-and there may be others-present quite different
problems. They require eradication of organisms from the
urine, from the anterior urinary tract, or from the renal
substance. Many antibacterial agents are excreted in high
concentration in the urine, and it is easy enough to make a
patient's urine inhibitory to bacterial growth. But infected
urine contains very large numbers of bacteria, and even during
treatment with bactericidal agents substantial numbers of
" persisters " may remain. The prostate and renal substance
generally harbour much lower concentrations of organisms
than the urine, but access of antibacterial agents to these
tissues, and hence to the infecting organisms, may be limi-
ted.5 6 Furthermore, urine, once sterilized, is readily
reinfected.

So two different kinds of therapeutic failure occur. In
some patients organisms still sensitive to the drug reappear
in the urine because they have not been eradicated from the
urinary tract. In others resistant mutants or organisms
originally present in such small numbers as to be unrecog-
nized emerge. These varieties of failure are indications for
more intensive,7 more prolonged,8 different, or combined
therapy.9 In other patients organisms repeatedly reappear in
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the urine from exogenous reinfection. This is an indication
for chemoprophylaxis. Prolonged medication may be used
in either of these guises-but it may also serve simply
to make it difficult to recover organisms from the urine while
possibly exerting little or no effect on any underlying renal
or other lesion. Rapid progress in the control of chronic
bacteriuria is unlikely to be made until the responsible lesions
are identified, relapses and reinfection separated, and the
intended role of prolonged therapy, whether curative,
prophylactic, or suppressive, specified.

In the face of these difficulties, the control of chronic
bacteriuria by long-term therapy is at present uncertain.
What is equally uncertain is whether such long-term therapy
is necessary or desirable. In children the growth of kidneys
arrested by pylonephritis can be restored by prolonged anti-
bacterial therapy.'0 We should, however, be very cautious
about using this impressive evidence of benefit in the child
to justify similar therapy in the adult. There is to date no
corresponding evidence that prolonged therapy materially
affects the preservation of renal function in the adult. This
was in fact one of the major objectives of the study by
Freeman and his colleagues, but, they say, "At the present
stage of the study, no conclusions can be drawn from the
renal data."

It has been argued," with some justice, that bacteriuria
discovered in the elderly is likely to have been present for
some time-perhaps for years-and if renal function is
moderately well preserved at the time of discovery of bacteri-
uria it is unlikely to deteriorate disastrously in the remain-
ing years of life. Treatment in such patients should
therefore be symptomatic. The main concern is with the
young women who form the majority of patients with
intractable infection. While there is still doubt about whether
or not recurrent infection in the adult destroys renal tissue,
it is wise to investigate, treat, and follow up these patients
vigorously. Only in this way will the origins, management,
and prognosis of this troublesome condition be elucidated.
If long-term therapy proves to be the answer, then it has
still to be established which agents are best suited to this
purpose, what scheme of single, combined, or sequential
administration should be employed, what minimum dosage
and frequency of administration is sufficient, and what long-
term problems of resistance or toxicity are likely to emerge.

Neurogenic Intermittent
Claudication

J. Dejerinel first suggested in 1911 that pain in the legs
resembling that of intermittent claudication might result from
occlusive disease of the spinal arteries. But this syndrome,
which has been variously described as neurogenic intermittent
claudication,' intermittent ischaemia of the cauda equina,'
and intermittent claudication of the cauda equina,4 has
received comparatively little attention in the medical
literature until recently. There can be little doubt that many
patients suffering from this condition have been diagnosed
wrongly in the past as suffering from conventional intermittent
claudication. In general, however, a careful analysis of the

patient's complaints is sufficient to make the right diagnosis.
In ischaemia of the leg muscles pain comes on after a period
of exertion and quickly resolves as soon as the patient rests,
only to recur when activity is resumed. Most patients
suffering from the neurogenic syndrome also experience pain,
but almost invariably this pain is accompanied by symptoms
of neurological dysfunction, including paraesthesiae or spread-
ing numbness or both, and in a considerable number of cases
foot-drop will eventually develop if exercise is continued.
The pain in such cases is usually less severe and cramping
than that experienced by patients with peripheral arterial
disease. Furthermore, in patients with the neurogenic
syndrome the peripheral pulses are almost always normal;
and so, too, are the results of measuring radio-sodium uptake
in the calf and thigh muscles and aortography (though these
investigations are unnecessary when the patient's history is
typical). An exercise test is particularly useful: the patient's
symptoms may be reproduced exactly by the amount of
exertion known to precipitate them spontaneously, and
objective sensory loss, motor weakness, and absence of one or
more ankle jerks may then be found. Some patients find
that a change of posture (usually extension of the spine) may
bring relief.

While, as Dejerinel originally suggested, the neurogenic
syndrome may be due in some cases to ischaemia of the cord
or the cauda equina caused by disease of the spinal arteries,
recent work clearly shows that in most patients a local com-
pressive lesion is present. Sometimes this is a central
prolapse of an intervertebral disc,4 but in many cases the
lesion appears to be hypertrophic bony ridging in the inter-
vertebral canal5 or developmental stenosis of the lumbar
vertebral canal, an anomaly first adequately described by H.
Verbiest in 1954.6 As R. Joffe, A. Appleby, and V. Arjona3
have shown, straight radiographs of the lumbar spine may
show a remarkable overgrowth of the bony laminae in such
cases, and myelography is diagnostic-there is a characteristic
" hour-glass " constriction of the myodil column. The recog-
nition of such cases is particularly important, since decom-
pressive laminectomy almost invariably produces total relief
of symptoms.

J. N. Blau and G. Rushworth and others have shown that
the blood-vessels of the spinal cord dilate during exercise. It
has been suggested that the neurogenic syndrome is caused by
a lesion which compresses the spinal arterial radicles, giving
a degree of ischaemia of the lower spinal cord or of the roots
of the cauda equina insufficient to produce symptoms during
rest, but such that the blood supply is inadequate to maintain
normal nervous conduction during exercise. In a recent report
of six cases from the Mayo Clinic G. J. Kavanaugh and his
colleagues8 suggest as an alternative explanation the possi-
bility that during exercise the cerebrospinal fluid pressure
may increase in the spinal canal distal to the obstruction,
resulting in impaired venous return in the veins or venules
draining the roots, and thus causing a degree of stagnant
anoxia. Whatever the exact explanation for the symptoms
in such cases, it is plain that this syndrome is commoner than
has been generally realized in the past.
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