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the rate for inulin is only 9 ml/minute. Despite the high
pressures used in the haemofiltration system neither excessive
haemolysis nor hypofibrinogenaemia has been noted. During
long-term use the pretreatment serum creatinine and blood
urea concentrations slowly rose to a new plateau, but there was
a fall in plasma phosphate. The haematocrit value, which often
fell during the first few weeks of treatment, finally rose above
the pretreatment figure, and nerve conduction velocity (whose
slowing is often taken as indicating the presence of uraemic
toxins) also increased. Middle molecules in the range from 800
to 5000 were found in large amounts in the ultrafiltrate at the
start of treatment, and after six months the "peak seven" as
described by Fuirst et a13 had nearly disappeared from the
serum of the patients treated.
With such large volumes ofultrafiltrate containing substances

oflarge molecular weight we might expect depletion syndromes
to occur. Nevertheless, in clinical practice, despite the loss of
10 g of protein and 6-5 g of amino-acids with each treatment,
no evidence of depletion has been found. Hormones such as
human growth hormone, thyroid stimulating hormone, and
cortisone were not eliminated during the treatment. There
was some loss of testosterone, gastrin, gastrointestinal poly-
peptide (GIP), and somatidin B, but this did not seem to
affect their plasma concentrations, presumably reflecting a high
secretory capacity for these hormones.
What, then, are the advantages of haemofiltration-apart

from its relative simplicity and its similarity to the normal
kidney? Two groups of investigators have shown that plasma
lipid concentrations, usually raised in chronic renal failure, are
restored to normal. This could be due either to direct removal
of lipids during haemofiltration or to the high elimination rate
of GIP, which potentiates insulin secretion. In the long term
this reduction of plasma lipids might, perhaps, reduce the
mortality from cardiovascular disease seen in uraemic patients.
Another factor in the high mortality of patients on dialysis is
hypertension, and a striking reduction in blood pressure has
succeeded a switch to haemofiltration in patients whose
hypertension had been resistant to both drug treatment and
dialysis. Thus in 15 such patients the blood pressure returned
to normal in every case within three months of starting
treatment. Whereas at the start of haemofiltration the mean
blood pressure correlated directly with extracellular volume,
after six to eight weeks' treatment it became normal despite an
increased extracellular volume. Plasma renin activity was also
reduced to normal during treatment. The greatest fall in blood
pressure was found in the patients with the highest systolic
blood pressure at the start of haemofiltration. During haemo-
dialysis the removal of fluid by ultrafiltration may be difficult
to control accurately, and fluid loss may be associated with
nausea, vomiting, and headache. Fluid loss during haemo-
filtration, however, may be kept under exact control, and the
procedure appears to cause relatively little upset.
A possible further use for haemofiltration is in patients with

dialysis dementia, in whom aluminium intoxication (either
from excessive use of phosphate binders or from increased
aluminium concentrations in the water used for preparing
dialysis fluid) has been suggested as the cause. This technique
may allow for the removal of substantial quantities of
aluminium: it would be of great interest to see whether by
doing so the disturbing neurological features of this syndrome
could be reversed. If this did prove possible, then we should be
able to avert development of the syndrome by using haemo-
filtration combined with close attention to the preparation and
volumes of the infusing solution.
At present haemofiltration costs considerably more than

haemodialysis as practised in Blitain. Even so, it may well have
a place in treating uraemic patients with either severe hyper-
tension or hyperlipidaemia, and its value should also be
assessed in removing or preventing the accumulation of trace
metals.
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Accident or suicide?
Earlier this year we wrote about the emotional impact of
suicide inquests on the deceased's relatives, and commented on
the tendency among coroners to bring in a verdict of acci-
dental death (or much less commonly an open verdict) when-
ever there is doubt about the deceased's intentions.1 Thusthere
may be a tendency for suicide to be underdiagnosed, while the
opposite may be true of accidental death.
We recognise, of course, that the type of judicial procedure

may have an influence on the verdict. Countries such as
Denmark-where there is no open inquiry, nor is the decision
finally made public-might seem to tend to arrive at a verdict
of suicide in the face of less positive evidence than might
satisfy an English coroner. In practice, however, when a
comparative study2 ofcase histories was arranged in 1972 under
the auspices ofWHO and the chairmanship of Professor Neil
Kessel of Manchester, the verdicts reached by both medical
and legal assessors from several different countries showed
that their decisions whether death was due to suicide or not
were influenced by a wide range of factors and that the actual
procedure was not necessarily dominant among these.
One way of examining whether verdicts of accidental death

are returned in a substantial number of cases of suicide would
be to find out what proportion of people in the former
category showed characteristics in common with those of the
latter. That approach has recently been tested by Holding and
Barraclough,3 who examined 110 accidental deaths in a single
London coroner's district. They matched these for sex, age,
and cause of death with a sample of undetermined (open-
verdict) deaths from the same coroner's court, which had pre-
viously been similarly matched with a sample of known
suicides. The procedure, therefore, tested the hypothesis4 that
undetermined deaths are mostly concealed suicides and
extended it to include a group of apparently accidental deaths.
The clinical findings were startling-except they might have
been predicted by sceptical psychiatrists. The number of
"accidental deaths" which were categorised as having occurred
in sufferers from mental illness before or at the time of death
was 66 (60%), as against 20 (18%) regarded as mentally fit. In
the remaining 24 (22%) the evidence was inconclusive, though
nevertheless suggestive of much ill-health to the point of
allowing at least a tentative diagnosis of mental illness. When
both positive and tentative diagnoses were combined, de-
pression, alcoholism, and drug dependence headed the list.

There was a history of psychiatric care in 31 cases (28%)
and, even more important, a history of a suicidal attempt in
26 (24%); in almost all of these the final cause of death
mirrored the method of the unsuccessful attempt. When they
died two-thirds of these men and women were receiving
treatment with psychotropic drugs, mostly prescribed by
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family doctors and in a few instances by psychiatrists. The
most common cause of death was poisoning, which accounted
for 57 of those diagnosed as mentally ill. In about half the
cases, whether classified as mentally ill or not, the blood
alcohol concentration was raised.

Overall the findings seem strongly to favour that a sub-
stantial number of cases of accidental death are concealed
suicides. The investigators were, however, rightly cautious in
not pushing their conclusions too far. What they did conclude,
and this seems to be indisputable, is that, like undetermined
deaths, accidental deaths-especially those due to self-
poisoning, solitary drowning, and falls from a height-should
be included in the mortality of mental illness.
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Late infection after total hip
replacement
Infection is the most serious complication of the replacement
of a joint-and the only one likely to lead to the permanent
removal of the prosthesis itself and hence to total loss of
function. Published reports dealing with the incidence of
infection have been confused by a failure to distinguish among
four different sets of circumstances. These are, firstly, loosen-
ing of the prosthesis, combined with the formation in and
around the implant of pultaceous material with the appearance
of pus but which on culture proves to be sterile; secondly,
strictly superficial sepsis soon after operation, which may be
treated without prejudicing the implant itself; thirdly, deep
infection around the implant itself soon after operation; and,
fourthly, the development of bacteriologically proved infection
around the implant itself one or more years after operation
(late infection).

In some studies loosening of the prosthesis associated with
the presence of sterile, pus-like material has been taken as
being due to infection. The sterility has been attributed to
the effect of antibiotics used postoperatively. Alternatively
the explanation offered has been the presence of anaerobic
organisms or L-forms not usually regarded as pathogens and
therefore neither sought nor detected bacteriologically. These
views have led to the introduction into orthopaedic terminology
of the term "sterile infection." Though possibly the loosening
and the presence of material resembling pus in the absence of
cultured bacteria are accounted for by one of these postulated
mechanisms, the presence of infection is not certain, since
Koch's postulates are not satisfied. Furthermore, we now
know that the tissue response to the abrasion debris produced
from polymethylmethacrylate when a prosthesis loosens will
lead to necrosis-and hence to the presence of pus-like
material around the prosthesis-while local sensitivity to the
implant may also lead to necrosis, loosening of the prosthesis,
and the formation of pultaceous matter.'

Clearly true superficial infections should be included in
data on the rate of postoperative sepsis. Nevertheless, generally

speaking their occurrence has no bearing upon the long-term
outcome of the operation. Infection has an important role
when it is bacteriologically proved and occurs around the
prosthesis itself either early or late postoperatively. To reduce
the incidence of these infections Charnley pioneered the use
of a special operating environment aimed at reducing the
bacteriological contamination of the air around the wound,
and perhaps because of this early sepsis rates have now fallen
in all good orthopaedic centres to negligible levels. In fact
zero or near-zero early sepsis rates can be achieved in joint
replacement surgery without the use of special techniques for
sterilising the ambient air,2 and a recent bacteriological study
of theatre air and the wound during joint replacement has
suggested that, provided the contamination ofthe air is reduced
below a certain threshold, no organisms can be isolated from
the wound during operation.3

In Charnley's experience the incidence of late infection
fell in parallel with that of early infection, and he concluded,
therefore, that late infection was due to the introduction of
organisms around the prosthesis at the time of surgery, which
then remained dormant for several years.4 5 Clearly this is
possible: we know-for example, in osteomyelitis-that
organisms may remain dormant in this way in bone. On the
other hand, it is difficult to believe that spread to the implant
through the blood stream never occurs, especially in rheuma-
toid arthritis, in which spontaneous septic arthritis is well
recognised. The likelihood that the infection reached the
joint by the haematogenous route becomes greater as the interval
between implantation and the development of sepsis increases.
Thus most of Charnley's delayed infections occurred within
18 months and may well, therefore, have been due to the
mechanism which he describes. Conversely infection has
occurred up to five years after inplantation,3 and in several
recent studies extremely strong (though ultimately circum-
stantial) evidence has been produced in support ofthe haemato-
genous route.6-10 These studies have shown, for example, that
the same organism was cultured from the blood and from the
joint that was infected later, or that two joints became infected
with the same organism. Putting these data together, the con-
clusion seems inescapable that haematogenous infection can
occur in a replaced joint-which is not to say that every case of
late infection is haematogenous.

If the possibility of haematogenous infection is accepted,
two important conclusions may be drawn. Firstly, modifica-
tions of the operating environment cannot be expected to
reduce the late sepsis rate to nil, and any assessment of the
efficacy of these techniques based on late sepsis rates may be
misleading. Secondly, and of greater importance for doctors
in general, any patient who has had a joint replaced must be
treated by an appropriate prophylactic antibiotic umbrella
should he develop any other intercurrent illness likely to
result in bacteraemia. Of themselves, such illnesses may be
trivial, but their consequences may be disastrous ifthe replaced
joint is lost.
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