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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.
I Brown, A A, and Nicholls, R J, British J7ournal of Surgery, 1977, 64, 397.
2 Bywaters, E G L, and Beall, D, British Medical3Journal, 1941, 1, 427.
3 Lordon, R E, and Burton, J R, AmericanJournal of Medicine, 1972, 53, 137.
Board for the Study of the Severely Wounded, Surgery in World War II.
Washington Office of the US Surgeon General, Department of the
Army, 1952.

5 Champion, H, et al, Lancet, 1974, 1, 1125.
6 Graham, D, Andersen, R, Minnesota Medicine, 1975, 58, 529.
Rush, B F, Teschan, P E, and Mundy, R. Archives of Surgery, 1958, 77,

807.
8 MacLean, L D, et al, Annals of Surgery, 1975, 182, 207.
Montgomerie, J Z, Kalmanson, G M, and Guze, L B, Medicine, 1968,

47, 1.

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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places incontestable defence of the principles of the NHS.
Nevertheless, a perfectly valid sequence of inferences may flow,
as in this case, with the inexorable current of deductive logic
from premises which may be unestablished or even false.

In fact, matters are not so simple as the pamphlet suggests.
Firstly, while surgery is in the forefront of the debate because
of its easily identifiable "item of service" character it forms
only a small (if dramatic) part of health care and should not
be used too readily as a basis for inferences about the system
as a whole. Secondly, and more important, the radical
statisticians' starting point-an exact relationship between
quantity of surgery and the size of non-medical or economic
reasons for operation-is by no means established. With some
justification LoGerfo2 has observed that preconceived ideas
may lead us "to enter a world of fantasy in which opinions
become strongly entrenched even though they are based on
hasty interpretations of relatively neutral facts."
LoGerfo was commenting on a puzzling study from Canada

of the relation between tonsillectomy/adenoidectomy (one of
the operations so often held up as an unnecessary money
spinner) and factors including respiratory morbidity, standards
of selection, and the number of surgeons available to do the
operation. Using a standard audit of clinical indications, Roos
et a13 showed that less than 30% of all "Ts and As" were per-
formed for reasons that were clinically well defined; but there
was no relation either between the numbers of operations and
overall respiratory morbidity in the community (a possible
false reason for thinking that tonsillectomy might be useful)
or, indeed, the number of surgeons available. A more
detailed analysis of the results found only weak associations
linking the use of the operation and the age, pattern of
training, or origin (British-trained doctors are thought to be
less likely to recommend tonsillectomy) of the doctor who
arranged the procedure.
These results do not necessarily counter the belief that some

doctors may exploit opportunities to. make a lot of money by
relaxing the indications for an investigation, an operation, or
any other procedure. Even so, the inference is weak. It is far
too simple to assume that where intervention is frequent
clinical standards are necessarily low and profit motives much
to the fore. More detailed research is needed to discover the
basis of management of a condition in a given community-
which may at the moment depend on ill-formulated but quite
rational tactics.
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Factor VIII, von Willebrand's
disease, and atherosclerosis
Von Willebrand's disease is an uncommon haemorrhagic
disorder associated with four major features.' Firstly, the
bleeding time is prolonged; secondly, there is a deficiency of
procoagulant factor VIII (antihaemophilic factor); thirdly,
deficiency of a factor-VIII related antigen detected by pre-
cipitating antisera; and, finally, a deficiency of a plasma factor,
controversially called von Willebrand factor, necessary for
some platelet reactions. Molecular and endothelial cell defects

may also be present in von Willebrand's disease, and some
workers have raised the wider issue that the whole spectrum
may have some relevance to vascular disease-in particular, to
atherosclerosis.
Some patients with von Willebrand's disease seem to have

an abnormality of factor-VIII-related antigen,2-6 due perhaps
to amino-acid substitution at the point of attachment of sugar
side chains or to some other modification of a relevant
enzyme system. Alternatively, there might be overproduction
of a minor subpopulation of normal antigen molecules that
possess the features of the von Willebrand's disease antigen.7 8
Recently, using immunological methods, Bloom and his
colleagues have detected a factor VIII antigen in vascular
organs,9 later localising it to the vascular endothelium and
platelets'0-a finding confirmed by Hoyer et al."1 Synthesis
of both antigen'2 and ristocetin cofactor by endothelial cells
and possibly by megakaryocytes'3 has been shown to occur in
vitro but it is not clear if the procoagulant activity is
produced by these cells.
We still do not understand the relation between these three

elements-endothelial cells, platelets, and plasma factor VIII
related antigen/von Willebrand factor-in maintaining normal
haemostasis. Plasma factor-VIII related antigen/von Wille-
brand factor might interact with platelet glycoprotein 1 and
with endothelium or subendothelium'4, and these interactions,
as well as the endothelial cells themselves, may be abnormal
in von Willebrand's disease.
The wider importance of these observations comes from

the possibility that platelets play a part in the pathogenesis
of atherosclerosis. Although atherosclerosis has been reported
in people with von Willebrand's disease,'5 the phenotypic
expression was not readily apparent. Pigs with homozygous
von Willebrand's disease did not develop appreciable atheroma
even when fed atherogenic diets and even though the intima
was infiltrated with fat.'6 Cultured aortic endothelial cells
(taken from normal pigs) send out processes to which platelets
stick.'7 These processes are poorly developed in endothelial
cell cultures from pigs with von Willebrand's disease. High
concentrations of factor-VIII related antigen have been found
in patients with diabetes and vascular diseases, where they may
be a reactive phenomenon; and, indeed, factor-VIII related
antigen/von Willebrand factor may represent part of a mechan-
ism that promotes the deposition of platelets on damaged
endothelium or subendothelium. Once deposited the platelets
may release growth-promoting peptides'8 which stimulate
proliferation of the intima and smooth muscle and hence
atherosclerosis. Platelet coagulant activities may further con-
tribute to thrombosis. So detailed information on athero-
sclerosis in von Willebrand's disease, especially in the
extreme forms, and further studies of the factor-VIII related
activities in different populations and in different conditions
may prove to be rewarding.
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