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committing to treatment a child who does not need it may be
as great as the more commonly perceived risk of missing
patients who will benefit.
The doctors in charge of the growth centres have naturally

been concerned about the adverse financial effects of restart-
ing treatment with growth hormone: the effect on a hospital's
drug bill in the case of the larger centres might be crippling.
We know that family practitioners will not be able to
prescribe met-hGH for patients in the health service, but the
precise mechanism for prescribing, dispensing, and charging
has not yet issued from the bureaucratic machine. This is an
urgent matter: if patients, their parents, and physicians
know that treatment is available but they are unable to get it
they will be distressed and angry. Whoever writes the
prescription, the patient will need to continue attending
a specialist growth centre for evaluation of response to
treatment and the assessment and management of related
endocrine problems.
What will become of the Health Services Human Growth

Hormone Committee? It is clearly no longer appropriate for
it to receive applications for treatment with growth hormone,
and as practitioners prescribe the hormone on their own
responsibility the committee will no longer be able to super-
vise who is treated or how treatment is dispensed. The
committee has one important remaining remit: to monitor
the effects of former treatment with the pituitary growth
hormone. This will be possible for all patients treated in
Britain through the committee since information on the
batch and date of dispensing for each patient has been

recorded. The question of how actively such patients should
be monitored has not been resolved. One view is that an
epidemic of iatrogenic Creutzfeldt-Jakob disease lies ahead,7
and we should document it assiduously. Another view is that
there will be few further cases ofCreutzfeldt-Jakob disease in
British patients treated with pituitary growth hormone, and
that to maintain a link with former patients during life might
engender anxiety about a fatal disease for which there is no
cure. All doctors who meet patients previously treated with
pituitary growth hormone should, however, bear Creutz-
feldt-Jakob disease in mind when assessing any problem,
medical or surgical.
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Water intoxication in patients with psychiatric illness
Poor Tom; that eats the swimming frog, the toad, the tadpole,
the wall newt, and the water; that in the fury of his heart,
when the foul fiend rages, eats cow dung for sallets; swallows
the old rat and the ditch dog; drinks the green mantle of the
standing pool; who is whipped from tithing to tithing, and
stock punished, and imprisoned.

King Lear III, iV.

Shakespeare's description of "Poor Mad Tom" is said to be a
classic description of chronic schizophrenia.' Such a claim is
contentious and untestable, but the poet's description re-
minds us that "mad" people may be indiscriminate in the
amount and character of what they ingest. In 1938 Barahal
documented the first case of water intoxication in a patient
with schizophrenia,2 and since then many similar reports
have appeared. In 1974 Raskind reported a fatality from self
induced water intoxication,3 and a recent paper in the British
journal of Psychiatry describes four cases in which self
induced water intoxication threatened life.4 With the trend
towards community care of patients with psychiatric illnesses
(including those with chronic psychoses) this syndrome may
be seen by non-specialists.

Excessive water drinking may occur in almost any psychi-
atric disorder. It is seen, for example, in patients with
personality disorders and hysterical traits, and may cause
difficulties in their diagnosis and management. The role of
"modelling" of this pattern of behaviour in families has
recently been emphasised.5 Most cases (about 80%) of self
induced water intoxication, however, occur in patients with
psychotic illness-usually of the schizophrenic type. The
prevalence of compulsive water drinking in state mental
hospitals in the United States has been estimated as between

7%6 and 18%,7 and about halfof these patients suffer from the
complications of water intoxication. Self induced water
intoxication is associated with a mortality of 10% over two
years.8 Vieweg et al found that nearly a fifth of deaths in
schizophrenics aged under 50 in a state hospital were
attributable to self induced water intoxication or its compli-
cations, including cerebral and visceral oedema.9

Early features of water intoxication include headache,
blurred vision, polyuria, vomiting, tremor, and worsening of
psychosis. More severe features include muscle cramps,
ataxia, delirium, stupor, coma, and convulsions. Major
motor seizures are the commonest presenting feature of self
induced water intoxication in patients with psychiatric illness
and have been reported in about 80% of the reported cases.'0
Self induced water intoxication should therefore be included
in the differential diagnosis of seizures of recent onset,
especially in psychiatric patients in hospitals.
The pathophysiological mechanisms underlying self in-

duced water intoxication are not clear. In some cases the
excessive intake ofwater is linked to psychotic delusions. For
example, Singh et al described a patient who drank large
volumes of water (and developed severe hyponatraemia and
convulsions) as "an act of offering to the gods."4 Alexander et
al described a similar course of events in a schizophrenic who
drank large volumes ofwater to "flush" an imagined parasitic
worm from his body."I Such colourful histories are not always
forthcoming, however, and failure of the homoeostatic
mechanisms concerned in thirst or fluid regulation or both
may also play a part.

In healthy adults secretion of antidiuretic hormone is
predominantly regulated by an osmoreceptor that is ex-
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quisitely sensitive to small changes in the plasma concentra-
tion of sodium and other osmotically active solutes.'2 Any-
thing that alters the capacity of this "osmostat" to suppress
secretion of antidiuretic hormone predisposes to water
intoxication. Several examples of inappropriate secretion of
antidiuretic hormone (as defined by Bartter and Schwartz'3)
have been recorded in self induced water intoxication,'4
and inappropriately raised serum concentrations of anti-
diuretic hormone have been found in a group of schizo-
phrenics with features ofwater intoxication. 5 Careful review
of published work shows, however, that many patients fail to
fulfil the criteria for a diagnosis of inappropriate secretion of
antidiuretic hormone-for, though their sera showed hypo-
natraemia and hypo-osmolality, their urine osmolality was
low and they could excrete a maximally dilute urine.8 In
these patients the osmostat may be reset to switch on
secretion of antidiuretic hormone at low levels of plasma
osmolality." In most cases of water intoxication, however, it
seems that water intake is so large and prolonged (upwards of
15 1 a day in some cases) that the patients simply become
'waterlogged"-perhaps as a result of loss of renal con-
centrating ability.
A variety of mechanisms might account for water intoxica-

tion in patients with psychiatric disorders who develop
inappropriate secretion of antidiuretic hormone. Theor-
etically non-specific factors such as stress or smoking might
be implicated, but there is no evidence that they are.

In some cases inappropriate secretion of antidiuretic
hormone might be due to treatment. Among the psychotropic
drugs associated with inappropriate secretion of antidiuretic
hormone are amitriptyline, fluphenazine, chlorpromazine,
and thiothixene. 7 Furthermore, these drugs cause an un-
pleasantly dry mouth, which might increase the intake of
fluid. The bulk of the evidence, however, is against self
induced water intoxication being an iatrogenic problem: it
often occurs in patients who are not taking drugs,'8 the
syndrome was recognised before the introduction of modern
psychotropic drugs,'9 and the effects of neuroleptics on
secretion of antidiuretic hormone are inconsistent.20
A further possibility is that self induced water intoxication

might be related to the disease process underlying the
psychiatric disorder. In schizophrenia the increased intake of
fluid and the changes in antidiuretic hormone homoeostasis
might be linked to a destructive or degenerative process in
the hypothalamus. Dilatation of the third ventricle (as
assessed by computed tomography) is seen in some chronic
schizophrenics,2 22 particularly those with clinical features
suggestive of an organic basis.23 In these patients abnormal-
ities of secretion of some anterior pituitary hormones-for
example, pulsatile gonadotrophin secretion24 and the growth
hormone response to dopamine agonists25-suggest a hypo-
thalamic lesion. The concentrations of other pituitary
hormones-for example, thyroid stimulating hormone
and adrenocorticotrophic hormone-are normal in schizo-
phrenia, however, so if such a mechanism does operate it
must be selective.
Another possibility is that neural inputs to the hypo-

thalamic nuclei that regulate thirst and fluid intake might be
disrupted. Neuronal networks containing antidiuretic hor-
mone are known to come from limbic system structures,26
and electrical stimulation of the amygdala and hippocampus
alters the secretion of antidiuretic hormone.27 Circumstantial
evidence links schizophrenia with various neuropathological
and neurotransmitter changes in the limbic lobe.28 Functional
changes in neurotransmitters might also be responsible.
Overactivity of dopamine is thought to occur in schizo-

phrenia; destruction ofdopamine inputs to the hypothalamus
abolishes some antidiuretic hormone responses; and dopa-
mine injected into the lateral ventricle and nucleus accumbens
induces thirst and secretion of antidiuretic hormone respec-
tively.2029 Finally, it has been speculated, with no supporting
evidence, that since opiate mechanisms are concerned in
thirst, water regulation,'" and behaviour, schizophrenic
patients might be "addicted to water."9 Further studies are
needed to examine the concentrations ofantidiuretic hormone
in the brain and plasma of schizophrenics over a wide range
of plasma osmolality values. Concentrations of antidiuretic
hormone in the cerebrospinal fluid may be increased in
patients with affective illness, but it is difficult to interpret
this finding in functional terms.3'
Treatment of self induced water intoxication depends on

the recognition, which in turn requires awareness of the
problem and supervision of patients at risk-and it is
encouraging to see a recent article in the Nursing Times on this
topic.32 In the early stages restriction of fluids is often worth
while, though recurrences are common. Patients with more
severe features need specialist care. In addition to fluid
restriction, frusemide or urea may be helpful. Infusion of
hypertonic saline has been advocated,48 though serious com-
plications may result from this treatment. The antidiuretic
hormone antagonist demeclocycline has been used success-
fully in a patient with schizophrenia, in whom polydipsia
disappeared without relapse of the schizophrenia.33 Never-
theless, as it is not established how frequently inappropriate
secretion of antidiuretic hormone is associated with self
induced water intoxication this treatment needs further
evaluation.34 The development of effective antagonists of
antidiuretic receptors on renal tubule cells (the V2 receptors)
offers the prospect of ameliorating the biochemical disturb-
ance in patients with definite evidence of inappropriate
secretion of antidiuretic hormone.35
With these and other developments Poor MadTom should

have a better fate today.
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Fashions and fractures

In the past 10 years or so the management of fractures has
changed in Britain. Unlike our Continental colleagues,
orthopaedic surgeons here still continue the conservative
approach taught so brilliantly by Watson-Jones. Now,
however, even the most conservative surgeon will admit a
more aggressive approach to some of the more difficult
fractures. Undoubtedly one of the reasons for this change,
however subtle, has been the introduction into this country
of the Swiss AO/ASIF technique of internal fixation. These
methods of rigid internal fixation with their excellent instru-
ments-and the enthusiasm of the exponents-have done
much to cause the change. Yet there are two caveats: on the
one hand the method is not for the inadequately trained
surgeon, and on the other just because the results are so good
and the use of the equipment so technically interesting some
surgeons have tended to use the instrumentation excessively.
Regrettably this has led many units to reconsider the
indications for such treatment.
One effect of the reappraisal of the management of

fractures has been a great revival of interest in external
fixation and the more widespread use of functional cast
bracing. To the non-specialist the three methods of fracture
management under discussion must seem very different, but
they have one feature in common, an important factor: all
allow movement of the joints while the fracture is healing.
This freedom of movement overcomes what Continental
surgeons call the plaster disease-stiff, painful joints after
treatment of fractures.

External fixation of fractures has been employed for many
years but never before to the extent now seen. In principle, it
consists of pins to screw into the bone, a bar, and a means of
attaching the bar to the pins. Two or three pins are carefully
inserted through the soft tissue into the bone above and
below the fracture. Both cortices are engaged. The fracture is
reduced, and the bar is fastened to the pins to hold them in
place, thus retaining the position of the fracture. The pins

may be driven through the bone and out the far side of the
limb so that a bar may be applied to both ends, increasing the
stability. Further rigidity may also be obtained by drilling
another set of pins into the bone at right angles to the first set.
These pins will engage only the bony cortices but will not
transfix the limb. The fracture is held rigidly but, as the pins
are inserted some distance from the fracture, it and any
compound wounds do not come into contact with the
apparatus.
Many different types of fixation device are now available,

the more complicated being more expensive. Some allow
compression to be applied to the fracture, but the main
differences are seen in the methods of attaching the pins to
the bar. Some use cement, others simple clamps, and others
universal joints which may be tightened individually, giving
much greater manoeuvrability when the fracture is being
reduced. Cannon et al have recently described a simple
method of external fixation using pins linked together by the
flexible polyethylene tubing used by anaesthetists and filled
with methylmethacrylate cement.' The pins are inserted into
the bone and the tube applied to them while the cement is still
fluid. When the cement sets a rigid bar is formed. They
reported results as good as others using this fixation device,
which costs £12-50.

External fixation of fractures has several advantages. It is
easy to apply, even for the inexperienced surgeon. Its
application does not affect the fracture site. This is especially
important in a compound fracture where the introduction of
a foreign material into a potentially infected area is still
rightly regarded as dangerous and ill advised. Patients with
burns, loss of skin or bone, or gross comminution of the
fracture are best managed with external fixation, for the bone
may be held rigidly and to length while plastic, vascular, or
orthopaedic procedures are undertaken. External fixation
devices may be applied to any long bone or even short long
bones. Pelvic fractures are well controlled by their applica-
tion. Rooser and Hansson have recorded their experience of
treating femoral and tibial fractures in the same leg by this
method.2 Though they reported favourable results, in
common with most surgeons they would prefer to fix the
femoral fracture with an intermedullary nail if possible.

There are disadvantages. Some of the appliances are
expensive, but this expense generally brings more versatility.
Infection occurs occasionally in the pin tract but it may be
cured after the removal of the pins by wound toilet, drilling
out the hole, and appropriate antibiotics. Any sequestra
should be excised. The rate of healing also tends to be slowed
down. It is uncertain whether this is due to the fixation or to
the severity of the fracture on which this treatment is used.
Certainly when rigid fixation is obtained the fracture heals
slowly with internal callus only, as with the AO system of
plating.

External fixation is an excellent method of treating
fractures, and is an important part of the surgeon's arma-
ment, but it is not the only method. It is of the greatest use
where there is considerable soft tissue damage in the affected
limb.
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