
1430 BRITISH MEDICAL JOURNAL 4 JUNE 1977

pressure is greater than 104 mm Hg on, say, a third examina-
tion. The immediate problem is to improve the efficiency of
detection and treatment for the benefit of these patients.
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Pump failure

The term "pump failure" is rightly popular with clinicians,
for it has the merit of simplicity. It came into vogue in the
context of acute myocardial infarction to describe the
mechanical failure of the damaged heart as distinct from its
electrical failure. (In most cases death in acute infarction
can be attributed either to extensive myocardial damage,
with resulting failure, or to a sudden arrhythmia-ventricular
fibrillation or asystole-in a heart that is still contracting
well and might long maintain a normal output). But the
term may equally be used to describe a chronic state of im-
paired heart function.

In any group of adults with heart disease the crude cause
of cardiac failure can be defined in all but a tiny handful
of cases. Coronary disease, with or without hypertension,
accounts for the great majority; rheumatic heart valve disease
and cor pulmonale for fewer; and congenital heart disease
for fewer still. Then come some 50 or more recognised' but
rare forms of "myocarditis," and it is only when no specific
pathological cause can be identified that recourse is made
to the term cardiomyopathy of unknown aetiology.
Age alone is not acceptable as a cause of failure, and the

terms senile myocardial degeneration and senile failure are
best avoided.2 3 The same pathological processes affect young
and old hearts, though in the elderly failure is more likely to
be brought about by a combination of disorders.3 The only
conditions peculiar to the aged are thought to be the senile
form of amyloid4 (usually unsuspected clinically) and
calcific degeneration of the mitral and aortic valves.3 Clinical
investigators, however, have accumulated evidence that the
aged heart's response to exercise is impaired when assessed
by measurement of the maximal heart rate, stroke volume,
arteriovenous oxygen difference, and ventricular end-diastolic
pressures.5 The fall-off in performance may reflect changes
both in cell chemistry and in the peripheral vascular bed.
The deeper analysis of cardiac failure resembles the peeling

of an onion, for beneath the clinical appraisal lies the haemo-
dynamic, and beneath this the microscopic, and beneath
this yet again lies the essential biochemical lesion.6 In simple
terms the left ventricle must fail because contractile elements
have been destroyed, because the contractility of some or
all fibres has been impaired, or because the co-ordination of
contraction has been disturbed. It is the definition of con-
tractility that has proved so difficult. The clinician can study
his patient by testing exercise capacity, by measuring the
left ventricular ejection time, by ultrasound studies of ven-
tricular dimensions, or by invasive methods that provide
him with intracardiac pressures. Of these, the left ventricular
end-diastolic pressure for long held pride of place as a measure

of ventricular performance, though its limitations were
cogently pointed out 15 years ago.8 From the left ventricular
pressure curve can be derived the rate of rise of pressure,
perhaps a more plausible measure of muscle function, though
again one not immune to criticism." "' Stroke work (ejected
volume x aortic pressure), another widely used measure,
is also subject to attack.'1 These methods are acknowledged
as crude indices of contractility by muscle physiologists,
who are frustrated that they cannot translate the simple
concepts of muscle strip experiments to the intact heart.
Here the classical concepts of preload, afterload, and change
in contractility do not work and, worse, may be misleading.
The difficulties have been analysed in detail in two com-

plementary reviews,9 12 with their theme that the heart is
not a muscle but a muscle pump. The preload (end-diastolic
volume) and afterload (aortic pressure) are interrelated and
must be dealt with as total load on the heart. This, as seen
by a muscle fibre in a contracting ventricular wall, is con-
tinually changing. Contractility, an intrinsic quality of the
myocardium, should ideally be measurable as a function
independent of load. The essence of contractility lies in the
three dimensions of force, velocity of shortening, and length,
the values of which should be caught in an instant, for time
will change them. There is no single measurement of myo-
cardial contractility. The present indices in common use
are all partial measurements of the force-velocity-length
relationship, and all have limitations. We have yet to wait
for a reliable and reproducible test that will tell us if a heart
is good or bad.
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Diagnostic amniocentesis in
early pregnancy

Amniocentesis performed from the 15th week of pregnancy
may allow three main groups of fetal abnormalities to be
detected. These include all chromosome anomalies, over 60
inborn errors of metabolism,' and neural tube defects. The
last may be diagnosed by confirming that high alpha-feto-
protein concentrations exist in liquor2 3 as well as in maternal
venous blood taken between the 16th and 20th week. Ultra-
sound may diagnose these defects de novo or confirm their
presence, and it can even detect hydrocephalus with a normal
sized fetal head.4 In addition, the determination of fetal sex
may identify either potentially affected males or, perhaps more
significantly, potential female carriers of certain X-linked
recessive diseases-for example, haemophilia.
The performance of amniocentesis implies a commitment

on the part of the doctor and the patient to proceed to abortion
if an abnormality is definitely confirmed. Recent advances in
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the techniques of mid-trimester termination-for example,
the use of extra-amniotic prostaglandins suspended in tylose -
are both effective and safe enough to commend this practice.

There are no national statistics on the incidence of amnio-
centesis but 672 samples were examined in one centre in the
past year. Half were assayed for alpha-fetoprotein alone while
the remainder had chromosome analysis performed in ad-
dition. This represents a doubling of the work load of this
department in the preceding two years.6
The maternal risks associated with the technique are

minimal, the main hazard being isoimmunisation in Rhesus-
negative women. This may be minimised by determining the
blood group and antibody level of all patients7 8 and by per-
forming amniocentesis under ultrasound control to reduce the
chance of placental trauma.9' 10 Anti-Rh (D) immunoglobin
should be given to patients with a significant fetomaternal
transfusion'" as indicated by the Kleihauer technique.'2
The direct risk to the fetus is usually more important. Fetal

trauma caused by the needle is rare in early pregnancy, and
so far only one case has been reported.':3 The risk of induced
abortion is more serious. The usually quoted figure of 1-2'o)'I 14

is used by some centres with limited facilities as one of the
criteria for selecting patients. A recent prospective study,
however, showed no significant increase in fetal loss among
1040 women undergoing amniocentesis (3.5)))) when com-
pared with the loss among 992 matched controls (320 ).' If
these results are confirmed then the indications for diagnostic
amniocentesis will have to be re-evaluated.
At present amniocentesis is carried out only on patients

selected because of a high risk factor, and so far as the pre-
natal diagnosis of inborn errors of metabolism is concerned
this is likely to remain the case. The diagnosis of chromosome
anomalies is in a different category. The present indications
are influenced by assessing the risk of the abnormality, con-
sidering the dangers of the procedure, and bearing in mind the
strain on the laboratory. Hence the investigation is confined
to women over the age of 37 or 40, depending on the centre,
and to those who have had a previously affected baby. The
risk of a woman having an infant with Down's syndrome
increases with age. The risk is 1 in 2000 under the age of 25
but increases to 1 in 250 over the age of 35 and to 1 in 80 over
the age of 40. The addition of other possible trisomies in-
creases the incidence in women aged over 40 to 1 in 50.16
Some departments of obstetrics and gynaecology have limited
facilities to offer even these patients.
The human and economic costs of caring for severely

abnormal children are enormous. The birth of children suffer-
ing from chromosome anomalies or spina bifida could be
prevented by carrying out amniocentesis on all pregnant
women. An expansion of services will be required if other
studies confirm that amniocentesis can be performed without
jeopardising the normal fetus. There is evidence that this
aspect of preventive medicine has wide public acceptability
since there is an increasing demand for this investigation from
pregnant women of all ages who have uncomplicated histories.
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Review Body 1977

To dismiss the Review Body's 1977 recommendations on pay'
as irrelevant to the profession's needs is tempting. But even an
expected, taxed, [208 a year award-the sum that most NHS
doctors would get from 1 April as a salary supplement (see
p 1480)-is marginally better than no increase at all, which was
the fate of about half ofthe profession in 1976-7.2 Furthermore,
as in the past, it is the Review Body's commentary that is the
important part of the report, with a big bonus for the BMA in
that its evidence (p 1483) has now been substantially vindicated.

Sir Ernest Woodroofe and his seven colleagues have
analysed factors relevant to pay-manpower, emigration,
morale, work load, and, inevitably, pay policy-as thoroughly
as available facts and their timetable allowed. But some of the
most damning parts of the seventh report are simple statements
of facts: for example, a table (p 1481) showing the dramatic
fall-around 20°,0 for most-in the real post-tax incomes of
doctors, and a candid paragraph on doctors' "lost" incomes,
with the example of a consultant on the second salary incre-
ment in 1975 losing [2367 over three years. Admittedly, most
professional people have suffered from two years of counter-
inflation policy, but the Review Body argues that doctors and
dentists have been hit worse than most others at comparable
income levels and, of course, much worse, comparatively, than
those in lower income groups. The pay anomalies in the
profession's ranks are seen as particularly damaging, and
becoming more acute as time passes. Not only is the Review
Body alarmed at the havoc wreaked on NHS doctors by the
rigid pay restraints, but it also warns of the "very real difficul-
ties" of the Review Body's continuing in such a climate. So
the referee, finding that biased rules repeatedly prevent him
from awarding a penalty against the Government, is now
threatening to leave the pitch.

Perhaps some doctors would be only too glad to see the back
of the referee so that they could get down to hacking the
Government in a free for all. Others in the profession will see
the Review Body's savage indictment of the way the Govern-
ment has managed pay restraint in the NHS as more telling
and influential than anything that doctors could have said.
Indeed, presumably this aspect of the report caused the Prime
Minister to hold up publication. The delay was deplorable in a
time of inflation and it was especially galling to those doctors
who had made great efforts to complete the BMA's evidence
in time to meet the Review Body's deadline, planned so as to
ensure its report reaching 10 Downing Street in early April.
Whether 1 August sees a genuine stage 3 incomes policy, a

phoney stage 3, or immediate free collective bargaining, the
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