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rehabilitation treatment, and to geriatric and psychiatric day
care centres. The numbers oftrained staff are limited, and both
administrators and drivers tend to work substantial amounts of
overtime; some have become dependent on overtime pay for
maintenance of their standard of living. Against this back-
ground-only too familiar in Britain today-what remedies are
available ?
Without doubt the present compromise system is inefficient.

Beer et all have shown that the difficulties of integrating
ambulance service timetables with the requirements of
rehabilitation departments and day centres may often lead to a
loss of up to half of treatment time and even worse for elderly
frail patients. There may be unpredictable delays in collection
and pick up, which sometimes amount to several hours, so that
for the patient a half-day's treatment may mean a long tiring
day together with the stresses and strains of unexplained and
unexpected waiting about.
Howat and Kontny calculate that alternative transport

systems-using either voluntary drivers or even taxis-can be
arranged at half the cost of ambulance services, and to a great
extent they are socially more acceptable for the sitting patients.
Where, then, is the problem ? Why does not the NHS en-
courage all hospitals to use these cheaper alternatives, so
freeing ambulances for their primary functions of accident and
emergency work and transporting heavily disabled or seriously
ill patients to and from hospital clinics ? In practice, such a
policy would be resisted both by the administrators, who would
have to arrange and finance the new service, and by ambulance
staff, who would fear that any move that lessened demands on
their time would reduce their overtime payments and erode
their industrial bargaining power. Even more than most
employers, the NHS has to accept that political and social
pressures of this kind act as a brake on attempts to rationalise
and economise the use of manpower.2
There is, then, little prospect of a rapid switch to alternative

transport, and difficulties in moving people from home to
hospital or day centres will remain a source of frustration to
patients and their relatives and ambulance staff. Yet, while
immediate action may be impracticable, the long-term solution
is plain enough. The DHSS should surely be looking for ways
of achieving a transition to the wider use of car transport,
making as it does the best sense both for patients and the
ambulance service.

Beer, T C, et al, British Medical Journal, 1974, 1, 226.
2 Klein, R, British Medical 1ournal, 1977, 2, 1096.

Autoimmunity in Chagas's
disease
Chagas's disease has been described as the commonest form
of myocarditis in the world.' Even so, we still know little of the
pathogenesis of this chronic inflammation, for patients who
develop South American trypanosomiasis in childhood do
not usually show evidence of heart muscle failure until
decades later. Moreover, at that stage the parasites are difficult
to detect in the heart muscle even though an active myo-
carditis is present. Finally, of the many patients with chronic
infection, only a small proportion develop clinical heart
failure.
An explanation for some of these riddles has recently

emerged in a series of papers from P M Cossio's group in

Argentina. Initially in 1974 they showed2 by indirect immuno-
fluorescence that a serum gammaglobulin factor circulating
in 24 of 25 patients with Chagas's heart disease reacted with
the endocardium, interstitium, and blood vessels of the heart.
This endocardial-vascular-interstitial factor (Evi antibody)
fixed complement and was absorbed by epimastigotes of
Trypanosoma cruzi, suggesting that the gammaglobulin had
been formed in response to antigens in the parasite. The Evi
antibody was not found in normal people or in patients with
other forms of heart disease, but it did occur in some symptom-
free patients with serological evidence of Chagas's disease.
These results suggested that the Evi antibody might form the
basis for more accurate diagnosis of Chagasic myocarditis.

Next, the team studied the tissue structures responsible for
the Evi reaction using ultrastructural immunochemical
methods.3 Positive reactions were observed in the plasma
membrane of both heart and skeletal muscle fibres and in the
endothelial cells of blood vessels. These reactions were
abolished if the positive sera was first absorbed with T cruzi.
Fractionation studies by Teixeira et a14 have suggested that the
antigen common to T cruzi and the myocardium may be
present in certain subcellular fractions of the parasite.

In a more recent study the Argentine group5 investigated
the effect of human Evi antibody on isolated preparations of
rat atrium beating in different media and showed that antibody
can react with the living heart muscle fibres, becoming fixed
to the plasma membrane. Electron microscopy showed sarco-
lemmal alterations-evidence that Evi antibody has a patho-
genic effect. Furthermore, the presence of Evi antibody was
associated with an increase in the frequency of atrial contrac-
tion. This tachycardia was prevented by treatment with a
3-adrenergic blocking agent. The antibody also blocked the

action of noradrenaline added to the system, and together
these findings suggested that Evi antibody may act as an
adrenergic agonist.
The formation of autoantibodies in Chagas's cardiomyo-

pathy seems to require the participation of lymphocytes. Santos
Buch and Teixeira6 took normal non-sensitised rabbit
lymphocytes and treated them with antisera to subcellular
fractions of T cruzi. When the lymphocytes were then exposed
to parasitised or nonparasitised layers of heart cells more mild
cytolysis and lymphocytic adherence occurred than in control
preparations. In 3 of 12 symptom-free patients with T cruzi
infection and circulating Evi antibody myocardial antigens
gave positive results in a leucocyte migration inhibition test.
When lymphocytes from these three patients were incubated
with different murine and human heart preparations they
adhered strongly and interacted with myocardial tissue.7
Electron microscopy showed muscle cell abnormalities in the
neighbourhood of these lymphocytes, again suggesting a
lymphocyte-mediated immune response against heart muscle.8

Similar autoantibody activity was also found against the
other target tissue of T cruzi: the autonomic nervous system.
Teixeira et a19 incubated sections of Auerbach's parasympa-
thetic myenteric plexus from the colon of normal rabbits with
lymphocytes sensitised to T cruzi and found that the adherence
of mononuclear cells to the ganglion fibres was increased.
Ribeiro dos Santos and colleagues'0 have shown immuno-
globulin and complement aggregations on the surface of
cardiac neurones in infected mice: ten days after infection
there was evidence of inhibition of macrophage migration in
the presence of antigens prepared from nerve tissue.

Ifthese circulating antibodies reflect the degree ofsmoulder-
ing myocarditis or damage to the parasympathetic ganglion
cells, then we should like to know more about their presence
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and duration in patients with T cruzi infection. Measurement
of antibody concentrations may help in evaluating prognosis,
and-to speculate further-their elimination could possibly
arrest the progress to heart muscle failure and severe conduc-
tion defects that is otherwise inevitable in patients with chronic
Chagasic cardiomyopathy.
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Crush injurles

Crush injuries still carry both high mortality and high morbidity
rates. The problems they cause are well illustrated in the
report by Brown and Nicholls' of two young adults who were
trapped by their legs for 6- and 13 hours in the Moorgate
disaster and who subsequently died after a long period of
hospital care.
The outcome in these patients-admitted to London

teaching hospitals with every facility for life support-
emphasises how little progress we have made since this type of
injury was first designated "the crush syndrome" in the second
world war.2 Despite the advent of effective dialysis as treatment
for post-traumatic oliguric renal failure, the overall mortality
of 60-7003 has not changed substantially from that reported
25 years ago.4

Impairment of renal function is an early and crucial feature
of the crush syndrome. Both the Moorgate victims had
hyperkalaemia, oliguria, and haematuria on admission to
hospital. The exact nature of the damage to the kidneys in such
cases is still a matter for conjecture, but recent studies have
shown that the renal lesion in crush injuries is not
fundamentally different from that seen in association with other
severe injury or major surgical operation. Nevertheless, today
this type of deterioration in renal function is usually reversed
or prevented by early and aggressive fluid therapy with
crystalloids and colloids, and the judicious use of diuretics.
Champion et a15 reported that with these methods renal
function was impaired in only 40 of 751 patients with multiple
injuries affecting two or more systems. The interval between
injury and the onset of renal failure varied, but the signs were
usually apparent within the first 48 hours. Champion et al also
claimed that impairment of renal function could be detected
early on with the use of a "renal index" calculated from the
daily urine volume and the serum creatinine and blood urea
nitrogen concentrations. The earlier treatment is begun, the
more effective it will be in preventing renal damage; so that in
dealing with trapped patients where possible infusions should
be started while they are awaiting release. In appropriate
cases haemodialysis might perhaps be started soon enough to
prevent deterioration of renal function, but such treatment has
not yet been evaluated.

The Moorgate experience shows, however, that the crush
syndrome includes many more features than those of renal
failure.' Dialysis may tide the patient over the period of once
fatal uraemia and hyperkalaemia but he then has to face the
possibility of failure ofother organs and systems associated with
multiple severe injuries. Indeed, the use of the term "crush
syndrome" and other similar labels such as "shock lung" or
"fat embolism" may be a disservice to the injured patient,
concentrating attention as they do on a single organ or system
to the exclusion of equally important problems elsewhere.
The integrated management of the crushed patient must

include an assessment of all systems, but the most difficult
decision is what to do with the damaged limbs-especially if
(as in the Moorgate cases) the arterial pulses are still present.
The limbs can occasionally be salvaged even after prolonged
crushing.6 Nevertheless, as soon as it is apparent from the
physical signs of gross swelling, lack of movement, and
anaesthesia that most of the soft tissues are dead there should
be no delay in taking the difficult decision to amputate. We
should not have to relearn fundamental surgical principles,
established in wartime,7 that both decompression by fasciotomy
and limited excision are ineffective in such cases.
The major threat to life in these patients is uncontrollable

sepsis, which in the end caused the deaths of the two Moorgate
victims and accounted for 720 of the deaths in one major
series.3 Impaired host resistance is characteristic of both
injured patients and those with renal failure," 9 and further
study of this aspect is needed urgently if we are to overcome
these septic complications successfully.
The management of patients with multiple injuries requires

experience and the collaboration ofmany specialties. Sadly, the
policy in most parts of the country leads to the scattering of
these patients through dozens of small, often ill-equipped,
casualty departments. Until this approach is changed to one
of centralising the care of major injuries in a few accident
units, surgeons will acquire little worthwhile experience in the
management of major trauma and its complications.
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Surgeons and money
One of the sharpest weapons of attack on "fee for service"
systems is the contention that surgery increases as a function
of recoverable fees. In an affluent society with a personal
insurance system plastic surgery (to take but one example)
will flourish; resources-both people and material-will be
pulled into that area; and plastic surgeons will get richer. This
argument, as it applies to the preservation or destruction of a
private health sector in Britain, has been cogently and
determinedly developed by the Radical Statistics Health
Group in a recent pamphlet1 which, from an openly stated
political point of view, makes a wide-ranging and in many
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