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atment of Myocardial Ischaemia
pain is felt when the myocardium's demand for oxygen outstrips

ilable blood supply. Relief stems from improvement in the flow
nary blood or from reduction in cardiac work.
recently the rationale of anti-anginal drugs has been to improve

low, but observation of the sort of disease commonly present at
y suggests that attempts at pharmacological coronary dilatation
E futile. Though dilatation of healthy parts of the main coronary
can be observed during cine-angiography,' no coincident improve-
a blood flow has been detected.2 Indeed, dilatation of healthy
could well divert blood away from ischaemic areas supplied by

re rigid diseased vessels.
undoubted benefits of nitrites in the treatment of angina are
certainly owed to peripheral rather than coronary vasodilatation,
:tion in cardiac size and work following a decrease in the venous
and arterial pressure.3' When taken before pain-provoking
glyceryl trinitrate both prevents the pain and reduces the electro-

raphic changes of ischaemia. But it has not been shown to be
in relieving established attacks,5 though widely used for this
Apparent benefit from it in those circumstances may result

from the expectation of relief, and indeed the brevity of the
y attack makes it difficult to assess the effect of any anti-anginal
cept in prophylaxis. Natural improvement also frequently occurs
kes the efficacy of therapy still harder to judge.
iferent approach to treatment came with the introduction of
ergic blocking drugs such as propranolol (Inderal), which block
liac actions of adrenaline.6 The demand of the myocardium for
is roughly proportional to the heart rate,' and probably the most
nt benefit from propranolol lies in the prevention of tachycardia
exertion or emotion.8 /-Adrenergic blockade also reduces the
of oxygen that can result from an adrenaline-induced increase in
)f contraction. Coronary flow is facilitated by a longer diastolic
eriod, and anxiety is relieved through the patient's awareness of a
heart beat. Other lesser benefits may be a slight fall in blood
and the suppression of exercise-induced ventricular ectopic beats.

ranolol can be of great therapeutic value in preventing angina
d a sufficiently high dose is prescribed and the contraindications
se are observed. Less than 150 mg. of the drug daily in divided
rarely of benefit and even 250 mg. may be needed. Left

lar failure is a complete contraindication, and signs of incipient
should be carefully sought while the dose is being gradually
d. Removal of the support that the patient derives from his
ne is the reason why patients with heart failure are extremely
even to small doses, why the drug is largely contraindicated after
infarction, and why overt heart failure may be precipitated by
in patients with impaired myocardial performance.
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By slowing the heart, not the man, f8-adrenergic blockade
has finally rendered thyroid ablation obsolete. Many other
drugs are of value, but they act mainly as a sedative or even
a placebo. Delayed-release glyceryl trinitrate tablets can be
an effective prophylactic over a 6- to 8-hour period, but
occasionally cause sustained headache and postural hypoten-
sion as a direct result of the nitrite action. " Long-acting
nitrites" such as pentaerythritol tetranitrate on the other
hand never achieve a pharmacologically sufficient level of
nitrite in the blood. Drs. G. Sandler and G. A. Clayton,
writing in the B.M.7. this week at page 268, have assessed
an aerosol preparation of glyceryl trinitrate by an excellent
double-blind trial but found it ineffective. Sustained-release
tablets may be beneficial, and a few patients still prefer amyl
nitrite inhalation. Monoamine oxidase inhibitors had a
vogue, but their serious toxic effects and dangers preclude
their use in angina, especially as any benefit they conferred
was largely through their euphoriant action.
The physician has four lines of treatment in angina. The

first two are general ones-to increase bodily efficiency and
to try to prevent progression of the arterial disease. Obesity,
hypotension, or diabetes is corrected.' 10 Restriction of
dietary fat and the taking of clofibrate (Atromid S)" are
advised only if the levels of serum cholesterol or triglycerides
are abnormal. Smoking is to be condemned but alcohol
allowed, and regular physical exercise is encouraged. A
programme of graduated exercise is beneficial,2 but whether
through the psychology of group therapy, better general fit-
ness, or an actual improvement in myocardial perfusion is
not yet known. Whatever the explanation, there is no doubt
that the patient with angina benefits greatly from this
recently changed attitude towards exercise.
The mainstay of drug therapy is still glyceryl trinitrate

supported by propranolol if further relief is needed. But, if
angina remains recalcitrant, surgical revascularization should
be considered. Before a decision can be made, coronary
angiography is mandatory."3 It has now been shown that
implantation of an internal mammary artery can in time
revascularize an ischaemic but viable area of myocardium.14
These implants seem to " take " only in an area whose need
for better perfusion can be demonstrated by finding delayed
aow through a narrowed segment of artery or retrograde flow
through collaterals from the opposite main vessel, and in
which, preferably, new collateral vessels are already growing.

Reconstruction of the lumen of the left coronary artery or its
main branches has been found to carry a high mortality, but
the right coronary lumen has been successfully restored at
low risk by reroofing it with a pericardial patch."

In the last few years great progress has been made in the
palliation although not in the prevention of coronary disease.
Patients with angina tend to become emotional and intro-
spective because their symptoms have so often been only
temporarily alleviated by the hope of help from a new drug
or a new physician. They need time, explanation, confidence,
and a plan. These they can and should be given.
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Computers in Medicine
The first electronic computer was produced in the United
States in 1946. Immediately the speed of calculation was
increased a thousandfold. Today the computer is a thousand
times faster.

Computers as well as calculating can store and recall
information, and unlike their human creators they do not
forget. They can perform even more complex operations and
can indeed operate any set of rules on any set of symbols.
If the symbols are numbers and the rules are those of
arithmetic the computer will calculate. If the symbols
represent the words of two languages and the rules specify
their grammar the computer will translate. The problem is
to define the " grammar " to enable the computer to " trans-
late." It is because the grammar of arithmetic is relatively
straightforward that calculation by computer was quickly
established. If the grammar for classifying electrocardio-
grams, electroencephalograms, or electromyograms was as
simple the computer would be equally efficient in their inter-
pretation. But its relative inefficiency at present is not the
fault of the computer. The difficulty lies in preparing the
programme for it. A diagnosis is more easily reached than
explained, and the steps taken must be analysed before a pro-
gramme can be prepared for a computer.
Even the most powerful computer can originate nothing.

It can only carry out a sequence of operations and choose
between alternative sequences when the need for this has been
foreseen. Essentially it consists of a store, a control unit, an
input unit, and an output unit. In the store are placed both
the data to be worked on and the programme of instructions,
specifying precisely what has to be done. Alphabetical and
numerical data are stored electronically, so that on the mere
press of a button in the control unit they can be processed by
a programme of instructions also stored electronically. This
function is called " automatic data processing." The output
channel then reconverts the electrical impulses back into
punched-paper tape, which is fed into a teleprinter-interpreter
combination. This deciphers each digit in turn and types it
out automatically on an electric typewriter. Both the tele-
printer used for preparing input tapes and the teleprinter-
interpreter combination are " off-line." This means they are

not directly controlled by the computer and can therefore be
hundreds of miles away. Devices such as the input reader
and the output punch are directly controlled by the computer
and are therefore " on-line " devices.
The enormous potential of computers in the medical and

biological fields is only beginning to be appreciated. These
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