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Should the disease be progressive and disabling, treatment
should aim at controlling the arthritis rather than simply
relieving symptoms. For reasons not yet understood drugs
which may help in seropositive rheumatoid arthritis seem to
be of no help to patients who carry the HLA B27 antigen.
Neither gold2 nor penicillamine are of proved value in psoriatic
arthritis, though some rheumatologists have reported that gold
may be helpful3 and does not exacerbate the skin lesions.
Allopurinol has been given on the basis that hyperuricaemia
may accompany psoriasis. Long term, however, control of the
disease is best achieved with antimitotic agents. Methotrexate,
a folate antagonist, has been most widely used. For example,
Kersley4 treated ten patients with psoriatic arthritis with oral
methotrexate; skin lesions improved in eight of them and
the joint symptoms improved in five. Ulceration of the mouth
was common, but no blood dyscrasias occurred. Three
patients with psoriatic arthritis all responded to intravenous
methotrexate.5

Side effects are common with methotrexate, occurring in
up to one-third of all patients.6 These may be serious and
sometimes fatal. Liver damage is more common when the
drug is given on a continuous low-dosage regimen than
when given intermittently.7 Acute gout may complicate the
intravenous use of methotrexate,8 while gastrointestinal side
effects include diarrhoea, haemorrhage, and perforation.
Regular blood checks are mandatory for the early detection of
bone-marrow depression.
Baum et a19 treated 13 patients with psoriasis and arthritis

with 6-mercaptopurine in daily doses ranging from 20 mg to
150 mg. Eleven ofthem showed improvement in three weeks or
less, with minimal side effects. After treatment was stopped
the remissions lasted for up to 10 months. Azathioprine has
also been tried:10 the response of the arthritis was excellent or
good in nine out of 10 patients, with concomitant but also
fluctuating improvement of the skin lesions. In two patients
treatment was stopped because of gut disturbances and in one
because of mild thrombocytopenia.

In general, antimitotic agents should be reserved for
refractory and fulminating cases which do not respond to
conventional, less toxic drugs. We need controlled studies of
drugs said to act long term, and though these are difficult to
arrange they should not prove impossible.
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Parsons's papilloedema,
70 years on
Sir John Parsons (1868-1957) restricted the term papilloedema,
which he introduced in 1908, to a swollen optic disc in associa-
tion with raised intracranial pressure. Previously this condi-

tion had been known as optic neuritis, the name given to it
by von Graefe, who had observed changes in the optic discs
in patients with intracranial tumours examined with the newly
devised ophthalmoscope.'

Parsons's intention was to emphasise that this type of
papilloedema was not an inflammatory condition. So what
causes the swelling ? Electron microscopy has confirmed that
in early papilloedema the swelling of the disc is due to excess
of extra-axonal fluid.2 One view, still widely held, is that the
oedema fluid is a transudate secondary to obstruction of the
central retinal vein. The mechanism postulated is that raised
intracranial pressure is transmitted to the intraorbital sub-
arachnoid space surrounding the optic nerve, where it com-
presses the vein. Nevertheless, this view is untenable:
obliteration of the perineural space does not prevent the
development of papilloedema, nor does it occur after experi-
mental occlusion of the vein in this way.3 4

Persistently raised intracranial pressure, however produced,
eventually leads to generalised swelling of the brain. We
discussed the effects of cerebral oedema-and its resolution
with treatment with steroids, five years ago.5 Since then it
has become possible to study the dynamics of the swollen
brain by non-invasive techniques. Computerised axial
tomography6 has shown that in so-called "benign intracranial
hypertension" the ventricles are reduced to slits. The multi-
detector scintillation camera has shown areas of abnormality of
the blood-brain barrier, remote from the site of the intra-
cranial tumour, in areas where the brain is compressed
against unyielding structures such as the falx and tentorium.7
The oedema, at first focal, eventually becomes generalised. In
monkeys treated with triethyltin the brain swells because of
the retention of sodium and water in the myelin of the central
nervous system.8 The nerve fibres of the optic nerve are
myelinated to within a few millimetres of the lamina cribrosa,
so that the retrolaminar portion of the nerve is affected by this
swelling. The classical papilloedema which the monkey sub-
sequently develops (which is not due directly to triethyltin)
is apparently caused by the swelling of the retrolaminar part
of the optic nerves blocking the extra-axonal centripetal
transport of tissue fluid.3

Another factor in the swelling of the papilloedematous disc
is obstruction to the axoplasmic flow-similar to that found
in a constricted region of a peripheral nerve.9 The axoplasm
flows from the nucleus to the periphery of the neurone and
any block leads to the accumulation of subcellular elements
proximal to the constriction. Histopathologists have long
recognised that among the delayed effects of papilloedema is
swelling of the individual slender naked nerve axons. The
varicosities enlarge, and when they become bulbous they
appear to lose their connection with the axon, thus giving rise
to "cytoid bodies."10 Since anoxia is a potent inhibitor of
axoplasmic transport, the primary lesion may be ischaemia
of the swollen retrolaminar segment of the optic nerve.11

In the evolution of papilloedema time must be taken into
account. The earliest and therefore most fundamental change
is an excess ofextracellular fluid.2 In longstanding papilloedema
the increase in the volume of the nerve head is largely due to
axonal swelling.'2 Various degrees of deficit of vision can
usually be found at this stage. Swelling of the vessel-bearing
part of the optic nerve impedes the flow in the central retinal
vein, causing capillary hyperaemia, and on angiographic
examination there is late extravascular fluorescence due to
increased permeability. Nevertheless, in experiments in which
angiography is done early in the development of papilloedema
there may be no fluorescein leakage at the disc'3; so clearly
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this feature is not inevitable. Equally, leakage may occur when
the swelling of the optic disc is due to other causes.'4

Parsons's papilloedema is therefore not a single pathological
entity but is composed of a number of recognisable elements.
Because it is initiated by generalised swelling of the brain
it is nearly always bilateral. The raised tissue pressure within
the swollen optic nerve leads to disturbance of several intra-
neural low-pressure flow systems and in certain circumstances
may threaten the microcirculation of the optic nerve.'5

Behrman, S, British J3ournal of Ophthalmology, 1968, 52, 335.
2 Schutter, H S, and Hedges, T R, J7ournal of the Neurological Sciences,

1971, 12, 1.
3 Behrman, S, Brain, 1966, 89, 1.
4 Hayreh, S S, British Journal of Ophthalmology, 1965, 49, 626.
5 British Medical_Journal, 1973, 3, 465.
6 Penn, R D, and Kurtz, D, Journal of Neurosurgery, 1977, 46, 282.
7 Endo, H, Larsen, B, and Lassen, N A, Journal of Neurosurgery, 1977, 46,

271.
8 Hedges, T R, and Zaren, H A, Neurology, 1969, 19, 359.
9 Wirtschafter, J D, Rizzio, F J, and Smiley, B C, Survey of Ophthalmology,

1975, 20, 157.
1 Behrman, S, Postgraduate Medical,Journal, 1964, 40, 707.
1" Obstbaum, S A, and Podos, S M, Investigative Ophthalmology, 1974,13,81.
12 Tso, M 0 N, and Fine, B S, Amer-ican Journal of Ophthalmology, 1976,

82, 424.
13 Hayreh, S S, Survey of Ophthalmology, 1975, 20, 181.
14 Cartlidge, N E F, Ng, R C Y, and Tilley, P J B, British Journal of Ophthal-

mology, 1977, 61, 385.
"Rosomoff, H L, and Zugibe, F T, Archives of Neurology, 1963, 9, 26.

Progress in the water story

Over the past 20 years a series of epidemiological studies have
given tantalising suggestions of an association between
mortality from cardiovascular disease and the quality of drink-
ing water. The "water story" is mostly based on nationwide
studies in the United States and Britain. In the United States
there is an inverse relationship between water hardness and
cardiovascular mortality in both sexes-soft water areas have
higher death rates from heart disease.A similar inverse relation-
ship occurs in Britain, but the negative correlation with
cardiovascular mortality is larger for the calcium component
of hardness than for total hardness. In other countries findings
have varied. In Canada, for example, water hardness is
inversely correlated not only with cardiovascular mortality
but also with total mortality from all other causes. In Holland
a correlation exists only with cardiovascular mortality among
women. In a recent review of the water story Gardner'
emphasised that the American and British findings were made
in large populations, so that year-to-year fluctuations in death
rates influenced the comparisons less than in subsequent studies
of smaller populations.

Critics of the water story have rightly pointed to the lack of
any cogent theoretical explanation of the associations found.
The association of cardiovascular mortality with water hard-
ness might, they say, be secondary to an association between
mortality and other enivironmental influences such as climate.
Certainly in Britain soft water occurs in areas of high rainfall
and low temperature, and in any analysis water hardness and
climate are confounded, perhaps inextricably. Nevertheless,
observations made in communities whose water supply has
been changed are difficult to discount. For example, in six
towns in England and Wales whose water supply was softened
cardiovascular mortality among men aged 45-64 increased by
20%0; in the same period in 72 towns whose supply was
unchanged it rose by only 11 0/ . At the least these findings
suggest that the possibility of a causal relationship between a
component of drinking water and ischaemic heart disease
should be further explored and not lightly discarded in favour
of climatic theories-which are just as unsupported by cogent
explanations of their mechanism. In England and Wales the
excess number of deaths of men aged 45-64 years living in
soft rather than hard water areas is about 10 000 per annum.
The possibility of preventing so many premature deaths by
manipulating water supplies provides the incentive to
epidemiologists to pursue the water story.
Hard water and soft water differ in the concentration not

only of calcium but of many trace elements, and it has been
suggested that the water factor may be one or more
of these. Even so, in a recent survey Elwood, St Leger, and
Morton2 analysed the concentration of 13 elements in the
water from homes in 61 county boroughs. Their findings
suggested that only calcium concentration contributed sig-
nificantly to the overall negative association between hardness
and ischaemic heart disease. Interestingly, they found almost
no association between ischaemic heart disease and mean
annual temperature.

In Britain the water story is being pursued through
detailed studies of individuals living in hard and soft water
towns. Preliminary studies have already been completed,3 4
and an extensive investigation is now being carried out by
Professor A G Shaper and his colleagues at the Royal Free
Hospital. Their results are expected to show whether the
regional variations in cardiovascular mortality are associated
with variations in known risk factors such as plasma cholesterol
concentrations and blood pressure. Irrespective of whether a
water factor is identified the search for it will have been fruit-
ful; for in the course of the search much will be learned about
the regional inequalities in mortality and morbidity, which
pose a major challenge for preventive medicine.
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