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Cerebral atrophy or
hydrocephalus?
Clinically, cerebral atrophy usually presents a picture of
dementia. Focal neurological deficits are uncommon, but
epilepsy may occur. Despite the absence of raised intracranial
pressure, some headache may accompany the dementia, and
this combination of symptoms usually prompts investigations
to exclude the expanding lesion.1 A finding of brain atrophy,
with or without compensatory ventricular enlargement, does
not call for any surgical action (beyond brain biopsy in patients
in whom an accurate prognosis is demanded). Any hope of
improvement depends on a search, rarely successful, for a
specific underlying cause such as diabetes or syphilis; in
most patients the dementia is gradually, but often inter-
mittently, progressive.
The crucial distinction that has to be made is between

dementia, which is irreversible, and hydrocephalus, which is
amenable to treatment. Dilatation of the ventricular system
and hydrocephalus may result from obstruction to the flow of
cerebrospinal fluid (CSF) either within the ventricular
system or at the exit foramina from the fourth ventricle. The
continuing production of CSF by the choroid plexuses leads
to a rise in fluid pressure. In childhood this may be delayed
(since the vault sutures are not fused) by gross expansion of the
cranium, but in adults the skull is not distensible and symptoms
of raised intracranial pressure develop quickly. Death is rapid
if the obstruction is not removed and the pressure relieved.
The second or extracranial part of the CSF circulation

includes the basal cisterns, the tentorial hiatus, and the
subarachnoid space over the surface of the cerebral hemi-
spheres, through which the CSF circulates to the arachnoid
granulations and so into the superior sagittal venous sinus.
Failure or obstruction of some part of this circulation is
termed "external" or "communicating" hydrocephalus.2 3
A simple finding of wide cerebral sulci associated with the

ventricular dilatation shown by air encephalography or by
computed tomography (CT) does not, unfortunately, enable
the clinician to differentiate between atrophy of the brain and
obstruction to the circulation of the CSF, which might be
relieved by ventriculoatrial shunting. Either early or late
communicating hydrocephalus may be due to previous
subarachnoid haemorrhage,4 head injury, or meningitis; but
in most cases the cause is never proved. Furthermore, we
still do not fully understand the interaction of increased

intraventricular pressure and the volume and surface area of
the ventricles at the start of the process and intermittently
during its subsequent course. Other factors that may be
relevant are the compliance of the ventricles in relation to size
and their volume. Unfortunately, errors of between 20%
and 300o may occur in estimating ventricular volume by CT
or radioisotope ventriculography, though the radioisotope
methods are potentially more accurate.5
With so many unsolved problems of pathogenesis, the

investigation and management of patients who might have
communicating hydrocephalus are by no means straightforward.
The distinctive clinical presentation of dementia, ataxia of
gait, disturbances of external ocular movements, and in-
continence is said to be characteristic of communicating
hydrocephalus. In such patients a finding of hydrocephalus
on air encephalography associated with poor or absent filling
of the cortical sulci or with gross dilatation of the larger sulci is
generally accepted as evidence of either defective CSF
pathways over the cerebral hemispheres or defects of absorption
of CSF into the sagittal sinus. The alternative method of
investigation has been to use isotope cisternography, when
abnormal and prolonged accumulation of the isotope will
be shown to occur within the ventricular system after injection
into the lumbar CSF.6
A few years ago these "dynamic" radiological methods were

thought to differentiate reliably between brain atrophy and
communicating hydrocephalus, and they were used (in com-
bination with the clinical findings) to select patients for CSF
shunting. The early reports of clinical improvement were
encouraging,7 but longer follow-up has begun to cast doubt
on their reliability.8 Furthermore, repeated estimation by CT
of the ventricular size after shunting has shown no consistent
correlation with clinical improvement. And as CT has become
more widely available and clinicians have become reluctant to
use invasive methods of investigation they are now often
presented with dementing patients who may or may not have
other features of communicating hydrocephalus and whose
"static" CT scan shows hydrocephalus with or without
enlargement of the cerebral sulci.
What can be done to improve diagnostic certainty in

these circumstances ? One innovation is "dynamic" sequential
CT after injection of metrizamide into the lumbar CSF9; but,
as with other methods, its precise clinical value is unproved.
The case for long-term (24-48 hours) monitoring of intra-
cranial pressure is somewhat stronger, and at present a finding
of abnormal pressure waves on a background of normal
pressure is the best indicator of a good response to CSF
shunting.10 11 This method of investigation, however, is
invasive, and it requires apparatus and skills that are not avail-
able in all neurosurgical departments, let alone in all general
hospitals.

Should, perhaps, all dementing patients whose "static"
CT scan shows ventricular dilatation be offered the chance of
shunting, however small the prospects of clinical improvement
may be ? One approach to that question is to try to compare
the cost of shunting (and its complications, which include
subdural haematoma) with the cost of caring for a dementing
akinetic patient. The alternative is for neurologists to accept a
truly critical trial of CSF shunting in all patients who fulfil
certain carefully defined clinical criteria and whose static
CT scans show hydrocephalus without a mass lesion. In such
a trial estimates of ventricular volume and the results of isotope
cisternography and "dynamic" CT would be strictly withheld
from the clinicians until at least three years of neurological
and psychological assessment had been completed in a
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sufficient number of patients for a statistically significant
result to be possible. Without such a study the precise place
of radiology in this poorly understood condition will never be
clarified.

Tuberculosis in patients
having dialysis
Patients having regular dialysis treatment have a lowered
resistance to infection,' probably owing to a deficiency in
cellular immunity. While this may be an advantage when they
receive a kidney transplant, they are vulnerable to infection
with the tubercle bacillus. Rates of infection up to 16 times that
in the normal population have been reported in patients on
dialysis,2 and in countries where tuberculosis is common in the
general population the disease becomes a major problem in
dialysis units. For example, 20 of the 329 patients treated by
dialysis in Thessaloniki developed tuberculosis.3 On the other
hand, when the prevalence of tuberculosis in the general
population is low infection is correspondingly rare in patients
on dialysis.4 Even in centres where tuberculosis has been
common it has become less so with improved dialysis
schedules.2
The most common presentation of tuberculosis in patients

on dialysis is persistent fever without obvious cause, often
accompanied by anorexia, nausea, vomiting, and consequent
loss of weight. Similar non-specific symptoms are not un-
common in underdialysed patients, or the fever may be wrongly
attributed to pyrogens in the dialyser; all too easily the correct
diagnosis may be delayed. Nevertheless, there may be other
presenting features, depending on the site of infection. Almost
half of all patients have pulmonary or pleural infection or both,
and another quarter have tuberculous lymphadenitis, usually
cervical.3 Tuberculous osteitis is rare, as are miliary infection
and meningitis. The symptoms of osteitis may be mistaken for
renal osteodystrophy, when again diagnosis will often be
delayed.
Even when the diagnosis is suspected clinical confirmation

may often prove difficult. The erythrocyte sedimentation rate
(ESR) is a useful pointer: though there is some rise in most
patients on dialysis, the rise is much more striking in those
with tuberculosis. Over three-quarters of the tuberculous
patients had ESRs over 100 mm in one hour in a series re-
ported from Tokyo,2 and values around 150 mm are not
uncommon. There is usually a leucocytosis (> 10 x 109 1),
and the concentration of C-reactive protein is usually raised;
but these tests are non-specific. Unfortunately the reduced
cellular immunity usually makes the tuberculin skin test
result negative, even in fulminating cases.3
A chest radiograph is usually valuable in showing evidence

of tuberculous infection, but bacteriological evidence of activity
may be difficult to obtain, since culture of the sputum may be
sterile and culture of pleural fluid may also be negative.3
The diagnosis of tuberculous lymphadenitis is readily made
histologically. Tuberculous osteitis is difficult to diagnose:
radiological changes occur late,3 and the diagnosis usually
depends on biopsy or culture of drained pus. Miliary infection
may also present difficulties in diagnosis. Changes were seen
on the chest radiograph in only one-third of the cases described
by Sasaki and his colleagues,2 and in two-thirds of their patients
diagnosis was made only at necropsy.

Because of the difficulty in establishing the diagnosis
bacteriologically and radiologically it may have to be estab-
lished by a trial of antituberculous treatment2 3 in patients
with persistent fever, leucocytosis, and raised sedimentation
rate in whom other causes of fever have been excluded and in
whom there has been no response to broad-spectrum antibiotic
treatment.
The drugs used in treating tuberculosis in patients having

dialysis are the same as those used in patients with normal
renal function, though adjustments are usually necessary in
dosage. Streptomycin should be reserved for patients who are
acutely ill and need intravenous treatment. The dose is adjusted
according to serum concentrations; the drug is removed by
dialysis. Isoniazid, which is used in almost all cases, is pre-
dominantly eliminated from the body by hepatic acetylation
to an inactive metabolite, and the drug and its metabolites
are excreted by the kidney. Since acetylator status is not usually
assessed the dose of isoniazid in patients having dialysis should
not normally exceed 150 mg daily,5 though higher doses may
be given if serum concentrations can be monitored. Rifampicin
is also usually included in treatment. Since it is metabolised
by the liver no adjustment of the usual daily dose of 450 to
600 mg (according to body weight) is necessary in renal failure.
Ethambutol is usually added to the combination of isoniazid
and rifampicin for the first two months of treatment to avoid
the emergence of resistant strains. It is excreted largely un-
changed by the kidney, and the dose should be reduced to
5 mg kg day in patients on dialysis.6

In active cases diagnosed bacteriologically, histologically,
radiologically, or by an effective trial of treatment, triple treat-
ment with isoniazid, rifampicin, and ethambutol should usually
be given for two months, followed by a combination ofisoniazid
and rifampicin for a further seven months.

Patients with evidence of previous tuberculosis should be
given prophylactic chemotherapy with isoniazid as a routine
after transplantation,7 and this prophylaxis should possibly
be extended to patients on dialysis. Such a policy may be
worthwhile in dialysis centres where tuberculosis has been a
problem, but the case is correspondingly weaker when tubercu-
losis is rare.
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Seasonal cystitis
Seasonal variations in the incidence of human disease are
commonplace, but those in the frequency of urinary tract
infections have lacked serious scrutiny. This may be because
these infections are endogenous, caused by commensals, so
that substantial seasonal variations might not seem very
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