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Saphenous Vein Bypass for Coronary Artery Disease
The prevalence of occlusive coronary artery disease con-
tinues to increase.' Almost certainly it has a variety of
causes, but they remain elusive. Some associations are
recognized: a family history of the disease, high blood
pressure, smoking, physical inactivity, diabetes, obesity,
hyperlipidaemia, hyperuricaemia, and a high blood haemato-
crit. Others have been suggested, including carbon mon-
oxide contamination of urban air, soft drinking water, and
diet with a low fibre content. Until the disease can be pre-
vented its treatment will continue to stretch our resources,
and the expanding scope of new surgical techniques is
exciting.

In acute myocardial infarction most early deaths are from
dysrhythmia, and most can now be prevented provided the
patient reaches a coronary care unit within the critical first
hours.2 Left ventricular pump failure and cardiogenic shock
remain intractable problems. The indications for the tem-
porary use of devices to assist ventricular action, or early
excision of the infarct, or emergency revascularization still
remain to be established. Surgery is already highly success-
ful in the correction of the structural complications of in-
farction, rupture of the ventricular septum, acute mitral
regurgitation, and aneurysm.3

In the treatment of angina the early operations for pro-
moting a collateral blood supply to the myocardium were
more notable for their variety and ingenuity than for their
efficiency. Vineberg's operation of direct implantation of an
internal mammary artery into an ischaemic area of myo-
cardium was the only one which gave objective evidence of
success.4 5 In 1962 the development of selective coronary
angiography by Mason Stones at the Cleveland Clinic in
Ohio first made direct operations on the coronary arteries
a practical consideration.6 After using the technique to
improve the accuracy of placement of internal mammary
implants, D. B. Effler and R. G. Favaloro in Cleveland
evolved techniques of coronary endarterectomy,7 endartero-
tomy and grafting,8 leading to development of the venous
bypass graft in 1967.912

Bypass grafting of coronary arteries has earned a place
for the relief of disabling angina which persists after trying
full medical treatment. It is undoubtedly the most effective
means of improving the blood supply to the myocardium.
Immediate relief of angina can be achieved in up to 90%
of carefully selected patients, the operative mortality is
below 5% in skilled hands, and the graft remains patent in
80 to 90% of patients."1'2 17 The effect of a successful
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graft on prognosis remains unknown, largely because the
duration of graft patency is unknown beyond two or three
years, but also because the long term follow-up of large
numbers of patients with ischaemic heart disease has not
yet been linked with coronary artery anatomy. This week
Mr. Donald Ross and colleagues at the National Heart
Hospital and Guy's Hospital record in the B.M.Y. (page
644) their experience with 67 patients.
The technique entails placing a length of saphenous vein

between the aorta above the coronary ostium and the
coronary artery distal to an occlusion or stenosis. One or
several grafts may be needed, and a prerequisite for success
is accurate definition of the site and extent of coronary
artery obstruction from coronary angiograms of high quality.
The success of a coronary bypass graft and its continuing

early patency depend initially on acquisition of a suitable
piece of vein and correct selection of the recipient coronary
artery, so that the flow rate through the graft is adequate.
A suitable coronary artery is one with an occlusion or over
70% stenosis in its proximal portion, the angiogram show-
ing a good distal segment and a brisk run-off of contrast
medium, denoting lack of obliterative changes in the distal
vascular bed. Unsuitable coronary arteries are those with
occlusive changes in small branches, a recipient distal vessel
of small calibre, a slow run-off, or no distal segment
visualized. A flow rate of over 25 ml per minute seems to
be necessary to prevent early thrombosis, and flow rates of
100 ml or more down single grafts are possible.14 15 Long-
term patency of the graft may depend on other factors as
yet ill-understood. They may have to do with the prepara-
tion of the vein or with engineering principles governing
flow patterns down the new conduit. Late occlusion occa-
sionally follows the development of subintimal fibrosis but
is not due to atheroma. It is not yet known whether many
grafts are likely eventually to become occluded in this way.
Progression of obstruction in by-passed vessels has also been
seen.16

Relief of angina is correlated with graft patency.17 Late
relapse of angina has been correlated with progressive nar-
rowing in a previously mildly diseased vessel but with con-
tinued patency of the graft. Cure of symptoms followed in-
sertion of a second graft, and biopsy of the original vein
graft showed complete arterialization of the vein, with his-
tological appearances of a normal artery.12 R. J. Flemma and
colleagues13 reported 90% of 160 bypass grafts to be patent
at early re-examination, and 79% of these grafts remained
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patent at later re-examination. G. C. Morris and colleagues'
experience was similar but with fewer late occlusions.12
The effect of successful bypass grafting on left ventricular

performance has been studied.18 19 While the temporary
depression of contractile force which is associated with
angina is relieved, left ventricular dysfunction unassociated
with pain is not improved.'9 This is hardly surprising.
Moreover, the operative mortality of surgery in patients
with generalized depression of left ventricular contraction
is high and the chances of benefit are poor. Such patients
tend to have coronary vessels which are the seat of diffuse
occlusive disease and so unsuitable for grafting, and the
fibrous replacement in their myocardium is in any case
irreversible.

Until more is known of the long-term fate of the grafts
the indications for operation should probably be restricted
to the relief of angina and not extended to the possible
prophylaxis of future infarction in patients without severe
symptoms. Emergency bypass grafting probably has a place
in impending infarction. Even after infarction it is possible
that the zone of necrosis can be minimized and borderline
ischaemic territory reclaimed by this means in some in-
stances. In cases of unstable or crescendo angina refractory
to conventional management, investigation and operation
may also be indicated, but the prognosis of unstable angina
treated medically is relatively good for life, and the justifica-
tion for surgical operation remains to be proved.
Though recent surgical experience is encouraging,'3 M.

Fulton and colleagues20 in Edinburgh found that only 3 out
of 167 patients with unstable angina died suddenly, a medi-
cal outcome which would be hard to beat by surgical means.
Only 23 (14%) of these same patients went on to myo-
cardial infarction. It is interesting that 60% of 110 patients
with myocardial infarction had had preceding unstable
angina but only a quarter of them had actually reported
this symptom to their doctors. Thus while unstable angina
is the best predictor of myocardial infarction this is not true
for sudden death. It seems that a case cannot yet be made
for coronary artery bypass to prevent infarction in patients
with unstable angina, except perhaps where a main stem
stenosis of the left coronary artery is found.
The position of the operation in the treatment that may

be offered a patient is still uncertain.21 22 Though it has
real value, the low mortality and excellent objective as well
as symptomatic benefit reported from a few large centres
cannot quickly be reproduced in units which are just start-
ing up. Coronary angiography alone can carry a greater
hazard in the hands of the novice than investigation and
operation together when performed by experts. Successful
surgery depends on skilled interpretation of high-definition
angiograms, correct choice of patients, and a surgical tech-
nique which is more demanding than that required for the
insertion of prosthetic valves. The Cleveland operation
rightly achieved instant acclaim, but now its growing appli-
cation threatens to dominate cardiac surgery and to menace
the organization of cardiothoracic services. Excessive en-
thusiasm has so far been avoided in Britain. Restraint is
still needed until the indications for this operation have been
clarified by controlled trial and until the special skills and
facilities are available to carry it out if the trial shows it to
be a real advance.
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Exotic Holidays and Malaria
For many years B. G. Maegraithl and other specialists of
tropical medicine have warned us to look out for diseases
contracted overseas and brought into Britain, for the con-
sequences of misdiagnosis or improper treatment can be
serious.2 The recent annual report of the Public Health
Laboratory Service3 emphasizes that the situation described
by P. Dorolle4 has now evolved to the point when the former
International Sanitary Regulations, framed for a pre-jet age,
had to be radically amended.5 The responsibility for re-
cognizing imported diseases has passed from the port health
officials and medical officers of health to the general practi-
tioners. It is also the general practiitioner who is expected to
advise the prospective traveller on how to avoid communi-
cable diseases common in the tropics and how to suspect
their presence in anyone exposed to them. Much guidance
may be derived from two easily accessible sources.6 7 Some
advice is also offered in a paper by Dr. H. K. Rowland in
the B.M.7. this week (page 639).
Among various diseases that may be brought in, ranging

from alastrim to yellow fever, malaria is undoubtedly the
most imported infection, though amoebic dysentery may
dispute the first place. In spite of the great advances made
by several malaria eradication programmes in subtropical
and some tropical countries, the disease is still prevalent in
many parts of the Middle East, in parts of the Indian sub-
continent, in most of south east Asia, and in the west Pacific.
In Central and South America and in practically the whole
of tropical Africa endemic malaria covers huge areas.
As the holiday places have now extended from the

Mediterranean to tropical Africa, Asia, and South America,
importation of malaria into the United Kingdom has be-
come increasingly frequent.8 The annual number of 200 cases
in 1970 is probably an understatement, as notification of
malaria is far from perfect. At least 2,000 cases of malaria
were notified in this country between 1954 and 1969, but the
fatality rate in 50 cases of falciparum malaria seen during this
period was 10%, a truly appalling figure, which indicates
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