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greatly relieved. The CAT scan has a high degree of accuracy
in the diagnosis of chronic subdural haematoma since it clearly
shows displacement of the hemisphere even when the actual
haematoma may be "isodense" and therefore not visible.11
But CAT scanning requires, firstly, a co-operative, placid
patient (and failing that one who is anaesthetised if not already
in coma), and, secondly, immediate access to CAT scanning
time, which is still at a premium in many parts of Britain.
Otherwise there is still a place for management by plain skull
radiographs and exploratory burr holes, especially when the
physician knows that for reasons of the patient's age and
infirmity his neurosurgical colleagues will not approach other
intracranial lesions. The indiscriminate referral of every aging
and infirm patient with progressive or fluctuating dementia for
CAT scanning to exclude a chronic subdural haematoma
reflects both clinical and economic irresponsibility.
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Plasmapheresis and severe
glomerulonephritis
Interest in the technique of plasmapheresis (or plasma
exchange), which we considered less than a year ago,' remains
high, especially as a possible treatment for severe glom-
erulonephritis.2-4 Those rare patients with periglomerular
proliferation leading to "crescents" of periglomerular cells
may have a rapid onset of renal failure and never recover
renal function, yet we have no clear outline of how they
should be managed.
The most nihilistic view is that drugs and other treatment

may only damage a patient, who if she or he needs it might
receive a successful allografted kidney or maintain life well
on home haemodialysis. At the other extreme is energetic
treatment of all patients with crescentic glomerulonephritis
even if they are anuric and receiving dialysis. One treatment
that has been advocated is plasma exchange, usually with
some form of immunosuppression, to remove antibody,
immune complexes, and immune reactants such as complement
and fibrinogen from the circulation. General guidelines on
the use ofplasmapheresis in severe nephritis are now emerging,
though many questions remain unanswered.

Clinically severe glomerulonephritis-even requiring
dialysis in the acute stage-may be completely reversible
without specific treatment, especially if the inflammatory
changes are confined within the glomerular capillaries.
Nevertheless, the more diffuse and extensive the degree of
extracapillary periglomerular proliferation, the poorer the
prognosis. The watershed where recovery of function becomes
less likely than progression into renal failure is not sharp but
lies somewhere about the point where 60-70% of glomeruli
show enveloping crescents. Renal biopsy, therefore, is an

essential part of the management of patients with severe
nephritis to establish both the nature and the extent of the
glomerular damage.
Even within the group of patients with severe nephritis

and extensive crescent formation the accompanying glomerular
changes may differ.2-4 Many glomerular immune deposits
may be found; or the glomeruli may appear, in contrast,
almost normal apart from the crescent. Particularly in this
latter group there may be an associated arteritis. Occasionally
the setting for severe crescentic nephritis may be systemic
lupus erythematosus (SLE) or Henoch-Schonlein purpura.
All these patients with crescentic glomerulonephritis are
believed to suffer from vascular and glomerular deposition
of circulating antibody-antigen complexes. There is one
more group, in whom the lesions arise from glomerular
binding of antiglomerular basement membrane (anti-GBM)
antibodies.5 6 The condition may present as isolated nephritis
or -associated with pulmonary haemorrhage (Goodpasture's
syndrome). It is often forgotten that the conjunction of
lung haemorrhage and nephritis may be found occasionally
in association with severe soluble complex disease, such as
poststreptococcal glomerulonephritis,7 SLE,8 and Henoch-
Schonlein purpura,9 as well as in polyarteritis. The clinical
diagnosis of Goodpasture's syndrome is not synonymous,
therefore, with anti-GBM disease, which is defined by the
presence of circulating anti-GBM antibody and a continuous
linear deposit of immunoglobulin (usually but not invariably
IgG) along the glomerular capillary basement membranes.
What can plasma exchange offer these patients ? In anti-

GBM nephritis the synthesis of antibody seems to stop after
a few weeks or months in most patients,5 and intensive plasma
exchange can deplete antibody concentrations for days or
weeks,6 1011 as well as removing agents of inflammation such
as complement from the circulation.6 1011 Renal disease
improves dramatically in most patients who still have some
function at the beginning of treatment, and the relief of
pulmonary haemorrhage has been even more consistent
and dramatic.12 Indeed, plasmapheresis is justified whatever
the severity ofthe renal disease in patients with life-threatening
haemorrhage. A good renal response is not, however,
invariable: even in the hands of the groups working at the
Hammersmith Hospital6 11 13 and in Melbourne'4 15 (who
between them have treated almost 50 patients with anti-GBM
nephritis by plasma exchange) patients already anuric failed to
recover renal function.
Are these results better than those from simple immuno-

suppression5 16 or supportive treatment5 16 only ? Occasional
cases of spontaneous recovery in renal function, even from
anuria, have been described in anti-GBM nephritis,7 18 and
the disease may be indolent, with many years of minor
proteinuria or haemoptysis.5 19 The regular recovery of renal
function reported from London6 1113 and Melbourne14 15 is far
better than the usual behaviour ofthe disease in its severe forms
as previously documented.5 16 Other encouraging reports
have been published20-22 but not every group has met with
equal success,10 22 23 though no one else has such a large
experience of managing these patients, and Kincaid-Smith
and D'Apice14 emphasise its importance in achieving success.
But pulmonary oedema and intercurrent infection24 may
cause exacerbations ofthe renal or pulmonary disease unrelated
to anti-GBM titres, and infection is particularly likely in
immunosuppressed individuals.

So far concomitant immunosuppression has been given as
a routine. (Research on animals given primary immunisation
has shown a rebound to higher titres of antibody after plasma
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exchange, partially stopped by immunosuppressive drugs.25)
Nevertheless, some contrary evidence suggests that further
synthesis of antibody depends on the presence of antigen,26
and autoantibodies in man may not behave the same as
antibodies in animals immunised with foreign antigens.
Certainly a major hazard would be removed if immuno-
suppression proved unnecessary after all.

If there are some doubts about the place of plasma exchange
in treating severe anti-GBM nephritis there is complete
uncertainty about the use of the treatment in severe immune
complex nephritis. A few patients with acute SLE26-28 and
idiopathic immune complex nephritis and polyarteritis"l 27-30
have been treated by plasma exchange and immuno-
suppression, with similar problems of infection, particularly
in older patients. Some dramatic improvements in renal
function coincided with the treatment. Though concentrations
of circulating immune complexes undoubtedly can be depleted
in these patients the treatment may be no better than immuno-
suppression alone2-4 or immunosuppression combined with
anticoagulation.3' Probably the results in severe disease are
comparable, particularly in SLE, and there is no dramatic
benefit from plasma exchange apparently shown by patients
with severe nephritis associated with anti-GBM antibody.
Both the recent reviews11 14 are understandably cautious about
the treatment in immune complex nephritis. One of the
problems in examining the few data available is the hetero-
geneity of these patients, whose only common features are
uraemia, severe nephritis, and extensive crescents. This.
heterogeneity makes a controlled trial equally difficult; and
the failure of the MRC working party on glomerulonephritis
to gain enough patients for collaborative trials of immuno-
suppressive and anticoagulant treatment suggests that it
would be no easier to mount such a trial for plasmapheresis.
The outlook is little better for controlled trials of plasma

exchange in anti-GBM nephritis. The disease is rare, and its
incidence varies throughout the world: it is commoner in the
USA than in Europe, and one part of the North Island of
New Zealand,26 with one-hundredth the population of
Britain, seems to have as many patients. Many doctors seeing
these patients would be unhappy to withhold plasmapheresis,
especially in those with pulmonary haemorrhage, and patients
would have to be carefully matched for the degree of renal
impairment.

1 British Medical 7ournal, 1978, 1, 1011.
2 Sonsino, E, et al, Advances in Nephrology, 1972, 2, 121.
3 Spargo, B G, Ordonez, N G, and Ringus, J C, Human Pathology, 1977,

8, 187.
4 Morrin, P A F, et al, American journal of Medicine, 1978, 65, 446.
5 Wilson, C I, and Dixon, F J, Kidney International, 1973, 3, 74.
6 Peters, D K, in Progress on Glomerulonephritis, ed P Kincaid-Smith,

A F D'Apice, and R C Atkins. New York, John Wilev, in press.
7 Loughlin, G M, et al,JYournal of Pediatrics, 1978, 93, 181.
8 Mintz, G, et al,_journal of Rheumatology, 1978, 5, 39.
9 Modzelewska, I, and Korobowicz, E, Acta Paediatrica Academiae

Scientiaruim Hungaricae, 1974, 15, 233.
10 Swainson, C P, et al, Clinical and Experimental Immunology, 1978, 32, 233.
1 Pinching, A J, British_journal of Hospital Medicine, 1978, 20, 552.
12 Ewan, P, et al, New England journal of Medicine, 1977, 295, 1391.
13 Lockwood, C M, et al, Lancet, 1976, 1, 711.
14 Kincaid-Smith, P, and D'Apice, A J F, Anmerican j'ournal of Medicine,

1978, 65, 564.
15 Walker, R G, et al, Medical3journal of Australia, 1977, 1, 875.
16 Proskey, A J, et al, American journal of Medicine, 1970, 48, 162.
17 Munro, J E, Geddes, A M, and Lamb, W L, British Medical jrournal,

1967, 4, 95.
18 Cohen, L H, Wilson, C B, and Freeman, R M, Archives of Internal

Medicine, 1976, 136, 835.
19 Dahlerg, P J, et al, Mayo Clinic Proceedings, 1978, 53, 533.
20 Depner, T A, et al, Kidney International, 1975, 8, 409.
21 Lang, C H, et al, Archives of Internal Medicine, 1977, 137, 1076.
22 Johnson, J P, et al, American journal of Medicine, 1978, 64, 354.

23 McLeish, K R, et al, Clinical Nephrology, 1978, 10, 71.
24 Rees, A J, Lockwood, C M, and Peters, D K, British Medical Journal,

1977, 2, 723.
25 Branda, R F, et al, Transfusion, 1975, 15, 570.
26 Teague, C A, et al, Kidney International, 1978, 13, 492.
27 Jones, J V, et al, Lancet, 1976, 1, 709.
28 Moran, C J, et al, British MedicalJournal, 1977, 1, 1573.
29 Pussell, B A, et al, Lancet, 1978, 2, 359.
30 Becker, G J, et al, Medical_Journal of Australia, 1977, 2, 693.
31 Cameron, J S, in Proceedings of the Seventh International Congress of

Nephrology, p 419. Basle, Karger, in press.

Visceral larva migrans again
The most common cause of visceral larva migrans in man is
infection with the dog roundworm Toxocara canis. Interest in
the infection was stimulated in 1950 by Wilder's report of
finding nematode larvae in eyes removed from children
thought to have retinoblastoma and the almost simultaneous
report of nematode larvae in the liver of a child with fever and
eosinophilia.2 Both the indentification of the parasite and the
recognition of the connection between the different syndromes
were due to work by Beaver and his colleagues.3 4
T canis is a roundworm parasite of dogs. Puppies become

infected in utero by transplacental passage ofthe larvae, though
milk-borne infection is another possibility.5 The pups shed the
infection at the age of about 6 months, as they acquire
immunity. When a bitch becomes pregnant she loses her
immunity and reacquires infection-probably owing to the
widespread contamination of the environment with eggs, but
possibly also to the reanimation of dormant larvae in her body.
Man becomes infected from swallowing the eggs passed by

infected dogs-mostly puppies-and the infection is most
often seen in its florid form in young children with young dogs
as pets and in those such as kennel maids in working contact
with dogs. Two clinical syndromes have been recognised: the
ocular form, in which a larva in the eye of a child presents with
a granulomatous pseudotumour ofthe retina; and a generalised
form, in which the presence ofnumerous larvae in the liver and
other organs gives fever and eosinophilia. A recent review
article6 pointed to the curiosity that ocular lesions are seldom
found in the generalised form of the disease. This is a paradox,
for the chances of a larva finding its way into the retina might
seem to be much greater if the presence of numerous larvae in
the body is manifest. There may be a clue in the observation
that the ocular form of the disease is seen almost exclusively
in young children, whereas the generalised disease is seen at
all ages. In patients with generalised infection there is often
good circumstantial evidence of recent exposure to massive
infection, such as pica, whereas such a history is rare in patients
with ocular lesions.
There is no fundamental reason why humans should not be

infected in utero, just as puppies are. If this did occur the
ocular lesions of toxocara infection could then be late mani-
festations of congenital infection, just as in the case of toxo-
plasma choroidoretinitis. This hypothesis would be supported
by a finding of toxocara antibodies in the blood of a dispro-
portionately large number of the mothers of children with
ocular toxocariasis.
The numerical importance of toxocara infection in causing

disease in Britain is probably small, though the results of
serological tests suggest that asymptomatic infections are
widespread. Rare though it may be, the symptomatic infection
is serious to the child who loses an eye or to the patient with
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