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Coronary Artery Surgery for Angina

Bypass surgery for coronary artery disease has now been in
widespread use for more than five years.' -7Blood is led from the
aorta directly into the major coronary arteries beyond their obs-
tructed segments. The surgeon either uses reversed lengths of
autogenous saphenous vein as a graft or he may anastomose

an internal mammary artery directly into one of the coronaries.
When the graft is successful revascularization of an ischaemic
area of myocardium is immediate, and relief of anginal pain
will follow. In practice angina is relieved in 90% or more of
properly selected patients, and the operative mortality is 500
or less.8-'0
The operation is gaining ground in Britain. Balcon et al."1

have recently evaluated the results of aorto-coronary bypass
grafting (C.A.B.G.) carried out on 102 patients at two major
London hospitals. The mortality rate was only 30/0 for patients
with severe stable angina, and so far there have been no late
deaths. Thirty-six out of 50 patients followed up for more than
six months were symptom free, and all but two were substanti-
ally improved. These results were thought sufficiently en-

couraging to warrant consideration of surgery in patients less
severely limited by angina, because it seemed that surgery

offered them a better chance of relief of symptoms. This
optimism is not shared by all cardiologists. Freeman'2 has
recently suggested that C.A.B.G. should be restricted to a few
centres prepared to keep a strict registry, so that eventually the
indications and contraindications may become clear. Too often
it is tacitly assumed that because exercise tolerance is in-
creased life expectancy is also increased, but this belief is
unwarranted: no-one yet knows whether life will be lengthened,
subsequent myocardial infarction prevented, or even how long
the reliefof angina will last. Happily prospective trials are now

in progress, and eventually it should become apparent

whether C.A.B.G. can improve prognosis and in which
patients.
Some information is already available. C.A.B.G. offers a

better chance of immediate and complete relief of severe

symptoms than can be hoped for from medical treatment.

Angina is rarely intractable nowadays, since the use of beta-
blocking drugs, but some patients resent even a modest
limitation of activity when there is a chance of surgery offering
more dramatic improvement, and in these individuals surgery

for the relief of symptoms can be a justification in itself. The
choice of surgery when angina is less limiting or after myo-

cardial infarction is a different issue; for it raises the whole
question of the natural history of coronary artery disease and
the likely effect of coronary surgery on survival.
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Prognosis in coronary artery disease has only recently been
linked to angiographic findings-the number, site, and severity
of coronary artery obstructions-and the amount of left
ventricular damage already sustained."" Remarkably similar
figures from several centres are likely to be far more applicable
to the individual than previous studies in which the longevity
of large numbers of patients with clinically diagnosed angina
was related to indirect indicators such as electrocardiographic
changes. Anginal pain marks the presence of myocardial
ischaemia, but its severity is no indicator of the gravity of the
underlying process or the prognosis. Without coronary angio-
graphy it is impossible clinically to differentiate the patient
who has one-vessel disease, and a good prognosis, from the
patient with two- or three-vessel disease and a bad prognosis.
It has been shown, moreover, that up to a quarter of patients
with clinically diagnosed angina have normal coronary
arteries and a normal (or better than normal) prognosis.1617

Natural History

With medical treatment the expectation is that patients with
obstructions of three major vessels will suffer an annual
mortality of 1500, and over half will be dead in five years.
Figures for two-vessel disease are also bad, with 44% dead in
seven years and an annual mortality13KL5 of between six and
1500. Prognosis is worst of all for obstruction of the left main
stem coronary artery, with a mortality of around 50% in two
years.18 19 The prognosis is further worsened if there is also
impairment of left ventricular function. In contrast, outlook
with single-vessel disease is good. Ross and his colleagues'5 in
Baltimore followed 32 such patients for 68 months with only a
single death. Moberg20 studied 200 patients with severe single-
vessel disease, and after seven years only 12-5% of those with
severe obstruction of the right main coronary or circumflex
coronary arteries had died, but 305% of those with anterior
descending artery obstruction had died. Lichtlen also found a
higher mortality for disease of the anterior descending artery,
with a 7.400 annual mortality in such patients.21
The patients most suitable for successful C.A.B.G. have

severe proximal stenoses of major vessels with distal segments
well visualized (either directly or through collaterals) and
reasonably free from disease. Previous myocardial infarction
is no contraindication, but marked left ventricular dysfunction
greatly increases the operative risk and reduces the chance of
a good postoperative result: no real improvement in function
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of the severely damaged ventricle can be expected. Sometimes
a coronary artery is diseased throughout its main portion; but
the place of endarterectomy to prepare such a vessel for
implantation is still debatable, since endarterectomy may
effect the long-term success of the graft, though without it
bypass is often impossible.

Early postoperative studies show that between 80 and 90%
of vein grafts are patent.3 Grafts with flow rates of more than
40 ml/minute usually remain patent, but occlusions may be
expected when graft flow measured at operation is less than
20 ml/minute. When postoperative studies show full-bore
filling of a major coronary artery territory by a graft that graft
usually remains patent over the next two or three year period
of follow-up (all that is so far available). Between 70 and 85%
of patients have improved performance on objective testing
postoperatively, and this improvement can usually be corre-
lated with graft patency.8 23 After a year the patency rate has
dropped to between 65 and 75%, but the occlusion rate over
the later years appears8 24 to be only about 500.

Internal mammary grafts can be used instead of veins, and
some surgeons claim a better early result despite the lower flow
rates possible through these smaller vessels.4 Though the
artery-to-artery anastomosis is technically more difficult in-
compatibility in size between graft and recipient native
coronary artery is less of a problem than with a vein, so the
flow characteristics may be more physiological and hence more
durable. The internal mammary technique lends itself to the
treatment ofpatients with advanced major vessel disease which
renders successful vein grafting to the main coronaries almost
impossible. In such patients relatively healthy branch vessels
may be chosen for internal mammary implantation, but since
only small territories are served more grafts need to be placed.
The future of this technique and its place in relation to the
vein technique is still unknown.

Clearly the prognosis of single-vessel disease is unlikely to
be improved by bypass grafting, though obstruction high in
the anterior descending coronary artery is a possible exception
as occlusion there may lead to such considerable loss ofmuscle
that death, aneurysm, or permanent disablement can result.19 21
For two- or three-vessel disease C.A.B.G. could well improve
prognosis, but this depends on case selection, the longevity of
successfully placed grafts, and the rate of progression of the
underlying disease. Coronary artery disease is likely to be more
rapidly progressive in the young and in those with marked
hyperlipidaemia, but prognosis has not yet been clearly linked
to age or risk factors.25 It is also likely, but not yet known,
whether involvement of grafts themselves in the athero-
matous process may occur more rapidly in younger patients
with hyperlipidaemia. The long-term fate of grafts may also
depend on engineering factors: the amount of disproportion
between the large diameter vein and the smaller recipient
coronary artery may be important, as may the choice of an
angle between vein and artery which leads to turbulent flow
and accelerated intimal damage. It has also been shown that
recurrence of angina after successful relief may be caused by
progression to major stenosis from previously trivial plaques
in the native circulation rather than to the development of
obstruction in a graft.

Effects on Cardiac Function

The effect of C.A.B.G. on left ventricular function is variable.
When preoperative finction is normal improvement cannot be
expected. Similarly the scars of previous infarcts cannot be
influenced. When the depression of fimction can be ascribed
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to ischaemia improvement is possible, and loss of focal
dyskinesia has been shown.26 27 Postoperative electrocardio-
graphic changes of new infarction have been reported in up to
25% of patients undergoing surgery, and though the signifi-
cance of these changes is in question it may be that relief of
angina can be ascribed to death of the painful area.28
A further important influence on the outlook after C.A.B.G.

is the unfortunate fact that closure of vein grafts leaves a
patient worse off than he was before. Grafts are designed to
divert blood flow around obstructions, so after surgery these
obstructions rapidly progress to total occlusion by throm-
bosis.29 In addition, small territories served by branches ofthe
main vessel proximal to a single graft are left with risk of
infarction if there is more than one narrow place. Subsequent
occlusion of the graft may precipitate infarction in the major
territory of supply. The rate of progression of atheroma in the
distal end of the recipient artery may also be accelerated, but
this is still argued.30 Thus territorial revascularization with
C.A.B.G. may not confer lasting benefit on account of
accelerated progression of disease in both proximal and distal
ends of the recipient artery, late occlusion of the graft, or the
unchecked advance of disease in the native vessels. Many of the
risk factors can be eliminated, but the effect of changing habits
at such a late stage on the rate of progression of coronary
disease is also quite unknown. If that progression could be
arrested then improvement in prognosis might come simply
from a gradual increase in flow through the naturally occurring
collaterals.
The effect of C.A.B.G. on prognosis is likely to be indi-

vidually highly variable, and so far we cannot pick out
accurately those at highest risk or those most likely to gain long
lasting benefit. At present C.A.B.G. is mainly indicated for
symptomatic relief of patients with disabling angina in whom
coronary angiography suggests that a good result will be
obtained from surgery. Nearly half of all deaths from coronary
artery disease occur suddenly and had not been predicted.
Most of these people who die suddenly have two- or three-
vessel disease, and sudden death with only a single obstruction
is rare (with the exception of the left main stem and perhaps
also a high block in the anterior descending artery). Lewis and
Gotsman have recently described six patients who died sud-
denly while awaiting an operation to revascularize the myo-
cardium.3' Each of these patients had shown a 90% or more
narrowing oftwo or more major arteries supplying a large part
of the left ventricular myocardium, and they had suffered
recent intensification of angina. The treatment of this "inter-
mediate coronary syndrome" is still a subject for debate.32
Most such patients settle down with rest and beta adrenergic
blockers, but some will go on to infarction during the subse-
quent year. The case can be made for planning coronary
angiography as soon as their rest pain has abated; if the
coronary angiogram suggests a high risk of sudden death as
defined by Lewis and Gotsman then urgent revascularization
surgery might be planned. When obstruction of the left main
stem coronary artery is found it is again likely that successful
C.A.B.G. can improve prognosis, and though high risks have
been quoted both from coronary angiography and from
surgery these figures have not been sustained in more recent
experience.

In 1974 C.A.B.G. is more effective than medicine for the
relief of severe angina and relief of symptoms is in itself a
justification for surgery. For patients whose angina is less
severe only prospective trials such as the European multicentre
trial now in progress will define whether surgery improves
prognosis and in which patients.
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Night Terrors

The night terror (pavor nocturnus or incubus) is perhaps the
most fearful ofhuman experiences yet it is transient and leaves
little lasting memory. It afflicts most children at some time and
occasionally adults too. Attacks occur mainly in the first hour or
two of sleep. A few strangled words or cries precede blood-
curdling shrieks; the child sits up and stares wide-eyed. He
may stumble out ofbed or by movement, words, and expression
reveal how he would seek to avoid some horror. Oblivious of
his parents and of their soothing words he does not see their
own alarmed faces. Within minutes he is again sleeping soundly
and in the morning remembers nothing untoward.
Where night terrors have lately become much more frequent

a relation to day-time anxiety can usually be seen-a recent
stay in hospital by the child,' absence from home of the
mother, a change of house, a new school, the death of a grand-
parent or school-friend, a fire in a neighbour's house, a marital
crisis between the parents, or, in the case of adults, a recent
motor accident or wartime battle experience. Yet it must be
emphasised that night terrors occur also in those in whom
there is no evidence of neurotic disorder by day.2 3 They will
occur in epileptic as in non-epileptic children, as will enuresis
or sleep-walking; but like these latter, and notwithstanding
the explosive drama, night terrors are not epileptic phenomena.4

In recent years Fisher et al.57 have applied electrophysio-
logical techniques and intensive post-terror questioning to
many adult patients. The night terror differs from the night-
mare in that it comes early in the night and arises from non-
rapid eye movement sleep with large, slow electrical brain
waves instead of from the rapid eye movement (R.E.M.) stage
of sleep most closely associated with vivid dreaming. It is
abrupt and is not a gradual development of a dream adventure;
the heart rate rises not gradually over a minute or more but

abruptly from perhaps 60 to 160/minute in the space of 15
seconds, together with violent respirations. The deeper the
sleep (to judge by the slowness of the E.E.G. waves) and the
longer this deep sleep episode has just lasted the more severe
the terror. Sometimes the anguished cries for help, the
agonized cursings, seem to lead out of simpler mental life that
questioning reveals was present just before the attack. Com-
monly the words betray fear of attack by persons or animals,
fear of entrapment, fear of falling, dying, or of choking.
Generally it seems as if the night terror is part and parcel of a
spontaneous, natural arousal from deep sleep, such as occurs
many times every night. Alertness and anxiety are commonly
in parallel and drugs that diminish one usually diminish the
other. Even though their brain mechanisms must be separate,
in the night terror anxiety-arousal and wakefulness-arousal
may be being activated together when they should not.
Diazepam has been found effective for adult sufferers6 and
imipramine has been advocated for children8 9 but at such an
age is best avoided.
The parents of the child suffer much distress, and it is they

who should be reassured that no grave psychological abnor-
mality or damage is signified, that the child will have no
memory of his attacks, and that time will bring amelioration.
Environmental stress in housing or family interplay can some-
times be pin-pointed, when the night terrors will provide an
incentive for new solutions.
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Chemoprophylaxis against
Tuberculosis
The term chemoprophylaxis against tuberculosis has many
shades of meaning. It has been used to describe prophylaxis
on a community-wide basis,1 2 so including both individuals
already infected and those non-infected. More accurately,
the term is given to the prevention of infection, sometimes
called primary chemoprophylaxis. Disease or secondary
prophylaxis describes the use of drugs to prevent disease in
positive tuberculin reactors. Chemoprophylaxis has also been
used to describe treatment intended to prevent relapse of
apparently inactive, tuberculosis, either untreated or in-
adequately treated. Finally it is used to describe treatment-
increasingly advocated nowadays-in tuberculin positive
reactors receiving prolonged therapy with high doses of
steroids or with cytotoxic drugs.

Isoniazid is commonly used alone in antituberculosis
chemoprophylaxis, because it is effective, cheap, acceptable,
and has few side effects. Fears that isoniazid resistant organ-
isms would emerge have proved unfounded,3 and with the
discovery of several other effective antituberculosis drugs
available in reserve there has been less reluctance to use
isoniazid alone. The maximum daily dose of isoniazid is
usually 300 mg (or 10 mg/kg for children) given for one year.
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