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Proceedings of the British Cardiac Society

THE FIFTY-THIRD ANNUAL GENERAL MEET-
ING of the British Cardiac Society was held at the
Curtis Auditorium of the Physics Building in the
University of Newcastle upon Tyne on Thursday, i8
April I974. The President, JoHN GOODWIN, took the
Chair at 9.oo a.m. during Private Business. At the
Scientific Session the Chair was taken by H. A. DEWAR
in the morning and by F. S. JACKSON in the afternoon.

Private Business
I The Secretary reported that the Minutes of the
Autumn Meeting in December I973 had not yet been
published in the British Heart Journal because of
printing difficulties.'

2 The following Ordinary Members were elected:
Philip Kennedy Caves (SM)
John Cleland (SM)
Douglas John Coltart
Michael John Davies
W. F. M. Fulton

(from Overseas Membership)
Keith Gibson
Andrew Henderson
Peter J. B. Hubner
Archibald Stewart Hunter
Ian Hutton
Derek Isaac
Edward James Knight
Christopher Lincoln
Peter W. Macfarlane
Alastair Duncan McInnes
James Benedict Meade
Christopher J. Mills
J. L. Monro
Malcolm Murray
James Gerard Murtagh
Joseph Michael Muscat-Baron
Mark Ian Monro Noble
Michael Charles Petch
Jeremy Pilcher
Maurice John Raphael
Gareth M. Rees
Michael E. Scott
Raymond Shanahan
John Brandon Stoker
Peter George Ingle Stovin
Richard Sutton
D. Tunstall-Pedoe

Edinburgh
Belfast
London
London
Glasgow

London
Cardiff
Leicester
Newcastle
Glasgow
Taunton
Harefield, Mx.
London
Glasgow
Jersey
Liverpool
Midhurst, Sx.
Southampton
Chelmsford
Belfast
Halifax
Midhurst, Sx.
London
Coventry
London
London
N. Ireland
Cork
Leeds
Cambridge
London
London

3 Goodwin was re-elected unopposed as President for a

third year.

1 Published April, I974, 36, p. 392.

4 Hollman, previously Honorary Assistant Secretary,
was elected Honorary Secretary.

5 Three members were nominated for Honorary Assis-
tant Secretary. Miller polled the most votes and was,
therefore, elected.
The President thanked Sowton for his work during his

term of office as Honorary Secretary, which included
instituting the Young Research Workers' Prize. He had
also started to organize the joint meeting with the
Swedish Society in I975, and his offer to continue with
this on behalf of the British Cardiac Society was very
much appreciated.

6 Barber would continue as a co-opted Council Member,
and on a postal vote Abrams had polled the most votes
and was therefore elected to replace Donald Ross on the
Council.

7 The following resignations were accepted:
From Extra-Ordinary Membership:

Aitkins, Drury, Grant, Hill, McDowall, Morgan,
and Rennie.

From Ordinary Membership:
Arnott, Douglas, Gunning, Hunter, Kauntze,
Parsons, and R. W. D. Turner.

In addition, Council had received a letter of resigna-
tion from Brian Robinson. This resignation was also
accepted.

8 Arnott was elected an Honorary Member of the
Society.

9 Hunter, Parsons, and R. W. D. Turner were elected
Extra-Ordinary Members. In addition, Kerr had written
advising Council that he would shortly be retiring and
Council recommended his election to Extra-Ordinary
Membership; this was agreed.

Io The Treasurer presented the Auditors' report and
accounts for the year to 3I December 1973, which
showed that the Society's finances were in a satisfactory
state. Following the increase in subscriptions in June
1973 there was a reasonable balance in hand, but the
Auditors drew attention to the frightening way in which
costs were rising, and in particular labour costs which
were a substantial proportion of the Society's expenses.
He had made a spot check of inquiries, errors, omissions,
and so on during the few weeks leading up to this meet-
ing, most of which were quite unnecessary and caused an
enormous amount of work - to say nothing of the
postage - and the inevitable cross-checking. He urged
members once again to pay proper attention to the
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1032 Proceedings of the British Cardiac Society

notices sent out and to comply with the instructions
promptly and accurately.

In their review of the Society's investments the
Brokers did not recommend any major changes and con-
sidered that the long-term prospects for our invest-
ments were reasonably satisfactory.
The Treasurer was pleased to give the Society an

item of good news, due to the enterprise of Walter
Somerville, Editor of the British Heart Journal. The
B.M.A. proposed to make the Society a grant based
upon the number of issues of the British Heart Journal
produced, and in the current year this was expected to
amount to about £7,000.
The Treasurer said that he would need some of this

grant for the running expenses of the Society, as it was
becoming a more outward-looking Society, a lot was
happening, and costs were rising. To raise subscriptions
was an expensive exercise and it was hoped that the
present level could be maintained for not less than three
years.

II The Secretary explained that there were two
important amendments to the Rules, which he would
take first; the remainder were minor changes arising in
part from the major amendments.

Rule 14 (to become Rule 20). This was a major change
which abolished Council's right to nomination by Coun-
cil only and enlarged the scope of nominations for
Officers and Council of the Society. The amended Rule
was agreed as follows:

'Nominations of Ordinary Members for the posts of
President, Treasurer, Secretary, Assistant Secretary
and for members of Council may be made by any
Ordinary Member and sent in writing, with the con-
sent of the nominee, to the Secretary before i Jan-
uary. In the normal course of events the Assistant
Secretary shall succeed the Secretary. Nominations
for these posts may also be made by members of
Council at the first Council Meeting of the year. The
nominations shall be sent to all Ordinary Members
who shall vote by post and those names receiving the
most votes shall be elected at the next Annual General
Meeting. In the event of a draw for any office, the
Council shall decide the member to be elected.'
Rule 21 It was proposed to put regional representa-

tion on Council into the Rules. Hitherto this had been
achieved when necessary by co-opting an additional
member. The amended Rule was agreed as follows:
'The business of the Society shall be conducted by a
Council which shall arrange the programme of each
meeting. The Council shall consist of eight Ordinary
Members of whom at least one shall be from Ireland,
one from Scotland, and one from Wales and, in addi-
tion, the President, the Chairman, the Chairman
Elect, the Editors of the Journals, the Secretary, the
Assistant Secretary, and the Treasurer. The Council
shall have power to co-opt one or two additional
Members for a period of up to three years, if they
think there is any special reason for it. Two of the
eight Ordinary Members shall retire annually in ro-
tation and shall not be eligible for re-election for a

period of one year. The Society shall elect two new
Members to serve in their place.'

The remaining amendments to the Rules were agreed as
follows:

Rule 3 to read: 'The Rules of the Society shall not be
changed unless at the Annual General Meeting
two-thirds of the Ordinary Members present vote
in favour of the change. Notice of the suggested
change must be sent before i January to the Sec-
retary who shall notify all Ordinary Members of the
proposal at least one month before the meeting.'

Rule 4 to read: 'There shall be a President of the
Society. He shall be elected for two years and will
be eligible for re-election for further periods of one
year to a total of five years. He will represent the
Society at home and abroad and will preside over
meetings of the Council but not at the Scientific
Meetings of the Society for which a local Chairman
will be elected for each meeting.'

Rule 5 to read: 'The Society shall consist of Ordinary
and Extra-Ordinary Members, and of Honorary,
Corresponding, and Overseas Members. They shall
be elected at the Annual General Meeting, by an
affirmative vote of two-thirds of the Ordinary
Members present at the meeting.'

Rule 7 delete: 'including those who may be elected
for their interest in Cardiovascular Surgery (Sur-
gical Members).'

Rule 9 delete: 'The affirmative vote of two-thirds of
the members voting shall be required for election.'

Rule II delete: 'The affirmative vote of two-thirds of
the members voting shall be necessary for election.'

Rule I5 to become Rule 14. Delete: line 6 of Rule 14 'on
or before the first day of January' and substitute
'before I January'; delete: line 8 'in order of pre-
ference'; delete line I3 'Annual Meeting' and sub-
stitute 'Annual General Meeting'.

Rules I7, I8, 19, 20 to become Rules I6, 17, I8, I9.
Rule 27 add: line I following the word 'Committees'
add 'of the British Heart Journal and of Cardio-
vascular Research'; delete line 7 'or Assistant
Editor delegated by him'.

Rule 28 delete: in entirety.

12 The President reported that Council were setting
up a subcommittee to consider the method of nomina-
tion and other problems relating to the category of
Corresponding Member. Council would report back to
the Society with suggestions. Meanwhile the following
had been nominated, and were elected Corresponding
Members:

Yves Bouvrain Paris
Luigi Donato Pisa
Andre Jouve Marseilles
Kenneth L. Stuart Jamaica
Paul Yu Rochester, New York

13 The following were elected Overseas Members:
Henry J. L. Marriott Florida, U.S.A.
Ralph Shabetai Kentucky, U.S.A.
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14 The Autumn Meeting in I974 would take place on
Tuesday and Wednesday, I9 and 20 November, with
Cleland as Chairman.

It has been arranged with the Royal College of Physi-
cians that the Lilly Lecture, which would normally have
taken place earlier in the year, should be given immed-
iately after the Society's scientific meeting on Wednes-
day 20 November. This seemed particularly appropriate
as Dr. Gunnar Biorck was the Lecturer.

IS Geoffrey Wade welcomed the Society to Manchester
for the Annual General Meeting on I7 April I975.
Arrangements were already well in hand.

i6 Sowton reported that arrangements were going
forward for the joint meeting with the Swedish Society
of Cardiology. It was not proposed to settle the scientific
programme until January I975, but the proposal was
for a 2-day meeting in Stockholm, with at least one
half-day symposium, one full day ofmixed Scandinavian/
British papers, and another half day which might be held
on a boat, with 3 days free, since a package deal for 2
days would cost almost as much as for a week. Travel
agents could give no idea of costs so far ahead. The
dates were not yet confirmed, but the week beginning
22 September I975 had been suggested.

17 Somerville reported that the British Heart Journal
was in a flourishing state with a circulation of around
6,ooo. Credit was due to his predecessors, Shirley
Smith and Maurice Campbell. This was the first Annual
General Meeting for many decades held without
Campbell's presence and the Members should remember
him with honour and affection for his contributions to
cardiology in general and to the journal in particular.
He did not at this stage propose any changes in the

general principles of the journal. In co-operation with
the Associate Editors, Honey and Deuchar, the most
important thing was that the journal should not neces-
sarily have a large circulation, but that it should be an
outlet for articles of importance and of interest and that
they should be attractively produced. He and the
Editorial Committee had been helped very much by
sympathetic criticisms of various features - especially of
the radiological illustrations which would be of a higher
standard in future. He had had an offer ofexpert statistical
advice and this would be applied very vigorously.
The Editor reminded Members that the journal

belonged to them and that a Society got the journal
which it deserved. The standard depended on the stan-
dard of the contributions, and he hoped that this would
be maintained, if not improved.

I8 Shillingford reported that Cardiovascular Research
had had a satisfactory year. The number of papers sub-
mitted had risen steadily. Last year the journal went
into six issues and these issues were already overfilled so
that the rejection rate was higher than it had ever been.
Last year I85 papers were submitted and the number
was rising at the rate of I0 per cent per annum. It was
particularly gratifying that papers were submitted from
the recognized centres of excellence not only in this

country but in the U.S.A. and Europe. Cardiovascular
Research had now taken its place alongside Circulation
Research in the international field.

Cardiovascular Research was running into a fairly
serious problem over refereeing, particularly on highly
specific research papers. In most instances there were
few authorities throughout the world who could satis-
factorily referee them, and these few had been used ex-
tensively; if any were at this meeting he would like to
thank them for the many hours they had spent working
on these papers.
As a result of this it was decided that the composi-

tion of the Editorial Board should be altered; persons
from overseas, mostly Europe, would be asked to join
the Editorial Board to assist in refereeing.

Shillingford announced that Linden had recently
been appointed Deputy Editor and would be taking over
from him shortly, as he had already been Editor for eight
years and felt that this sort of journal should be edited
by someone younger.

I9 Towers reported that the Society of Cardiological
Technicians had set up a working party to look into the
problem of its future. It seems that the Society had a
role to play as a scientific and social body and also as a
negotiating group. It was still the policy of the British
Cardiac Society to support the Society of Cardiological
Technicians and he reminded members that they were
able to invite chief cardiological technicians to the Soc-
iety's scientific meetings. In addition members should
press Area Health Authorities and Hospital Authorities
to provide travelling expenses for technicians to attend
meetings of their own Society.
Towers reminded members that a Minute ofone ofthe

Society's meetings dating back to 1952 stated that the
British Cardiac Society would appoint two of its younger
members to help the Society of Cardiological Tech-
nicians with its examinations. He was very pleased to
report that Ed Knight and Richard Sutton, two new
members, had agreed to do this work and would serve
for two years.
Towers also reported that at Hallidie-Smith's sug-

gestion he had been in touch with Dr. Thurman of
University ofEastAnglia,Norwich,who was the secretary
to the Committee for Placing Students in the Biological
Sciences in jobs. Dr. Thurmandidnot considerthe cardio-
logical work too monotonous, the discipline too strict, or
the salary scale too low; the graduates would be mostly
women with medium degrees, they might stay one or two
years, some might stay on, and all would add life to the
Society of Cardiological Technicians. It seemed an
attractive idea and worth trying on an experimental basis
by both sides. If any members were interested in trying
to recruit graduates he would be very pleased to put
them in touch with Dr. Thurman who was in contact
with all the universities in the British Isles.

2o The President reported that the Working Parties on
Acute Coronary Care and Rehabilitation respectively
would be producing a report towards the end of 19740or
early I975. The reports would be produced by the
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Royal College of Physicians; the format was still under
discussion.
The Working Party on Primary Prevention had met

with Shaper as Chairman. Care was being taken to
prevent overlapping between these three Working
Parties.

Fleming hoped to present a report soon on the Pre-
vention of Infective Endocarditis.
The Cardiac Muscle Research Group had now held

two meetings.
The Cardiology Committee of the Royal College of

Physicians had been considering the question of cor-
onary-arteriography and Emanuel, the secretary, had
asked for his thanks to be passed on to members for
their response to his questionnaire.
The President said that it was hoped to give a report

on the work of the Liaison Committee (the British
Cardiac Society/Royal College of Physicians and the
Department of Health and Social Security) after their
meeting in June - postponed from March. In the mean-
time if members had any problems or questions con-
cerning equipment or organization relevant to their
work then he would be glad to know so that these
matters could be considered by the Liaison Committee.

It had been suggested that the Society should nomi-
nate representatives to join the Working Party on Echo-
cardiography, and this was being arranged.

2i Towers reported that the £4,000 set aside by the
British Heart Foundation and the British Cardiac Soc-
iety to support members and others attending the VII
World Congress of Cardiology as invited speakers or
chairmen, had been allocated to I6 people, each being
offered £200, and a final decision about the total for
each would be made after I5 May when it should be
known what support had been obtained from other
sources, and whether any of the i6 had withdrawn. It
was not intended to finance those who could obtain funds
elsewhere.

22 The President reported that two members of the
Specialist Advisory Committee to the Joint Committee
on Higher Medical Training were due to retire this
year, they would be Walter Somerville, representing
the British Cardiac Society, and Hamish Watson, repre-
senting the Joint Committee for Higher Medical
Training which would nominate successors in due
course. The work of visiting and assessing hospitals and
centres for training purposes had begun and would
continue. The Committee had been asked to help with
co-ordinating training with the Common Market coun-
tries, and this too was being looked into.

23 The Secretary reported that Council were con-
cerned about the lack of response to the Young Research
Workers' Prizes; the first deadline, 31 July I974, was
fast approaching. Members were asked specially to
ensure that all likely young workers were aware of this
Prize. The Executive Secretary could provide copies of
the rules on request.

Walter Somerville asked whether the tradition of the
Society still existed, that when one member addressed

another during the scientific session he should do so
without using the title 'doctor'. The President agreed
that the tradition still existed and should not be allowed
to lapse.

The Society dined together in the Banqueting Suite
of the Civic Centre, Newcastle upon Tyne, with
W. G. A. Swan presiding. The two distinguished guests
from Newcastle, Mr. J. Bell and Mr. L. Jacobson, were
renowned for their generous benefactions to cardiology.
Dr. Lars Mogensen from Sweden was also a guest.

Doppler blood velocity studies in patients with
unstable aortic regurgitation

Dan Tunstall-Pedoe (introduced by N. A. J. Hamer)

Transcutaneous directional Doppler blood velocity
measurements of blood flow in the subclavian arteries
have shown abnormal patterns in 85 per cent of over 200
patients with aortic regurgitation. The abnormality, an
excessive reverse flow in diastole, varies with the severity
of the regurgitation, judged by clinical and angio-
graphic assessment. Serially reproducible results can be
obtained in patients with stable regurgitation.
A group of patients with potentially unstable aortic

regurgitation are described. Records were obtained from
12 patients with leaking prosthetic aortic valves and
from 14 with infective endocarditis of the aortic valve, 5
of which were prostheses.

Assessment of the severity of the aortic regurgitation
made from the Doppler records was of considerable
value and correlated well with angiography where this
was performed.

Serial studies in 7 patients with endocarditis showed
progressively increasing reverse flow in diastole in 3
patients whose regurgitation by other criteria became
more severe. A stable Doppler record was apparently
associated with stable regurgitation in the other 4.

This noninvasive technique which, as it uses portable
equipment, can be used in the ward or in outpatient
clinics, appears to be of value in following the severity of
valve failure in patients with unstable aortic regurgita-
tion.

Cardiovascular effects of dobutamine, a
selective inotropic catecholamine

David Jewitt, John Birkhead, Andrew Mitchell
(last 2 introduced), and Colin Dollery

Dobutamine, a new sympathomimetic amine, has been
synthesized specifically to augment myocardial con-
tractility without producing the major change in heart
rate or arterial pressure associated with noradrenaline or
isoprenaline.
The cardiovascular effects of dobutamine have been

studied in 2I patients. At diagnostic catheterization in IO
patients with coronary artery disease or congestive
cardiomyopathy, dobutamine was infused for successive
b-minute periods in concentrations of 2-5, 5 o, and
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xo.o Lg/kg per min. In noninvasive studies in ii patients
with aortic ball valve prostheses changes in heart rate,
ball travel time, and arterial pressure produced by these
concentrations of dobutamine were compared directly
with those produced by isoprenaline o0o2, o-o4, and
o-o8 Lg/kg per min.
Dobutamine increased cardiac output (CO), stroke

volume, LVDP/dt max, and LVDP/dt/P significantly at
all 3 concentrations (e.g. at io pug/kg per min CO
4.3 ± o-6 to 6'2±0±7 1./min. LVDP/dt max I203±127
tO 2955 ±425mnHg/sec: P <o.ooi). Heart rate, left
ventricular end-diastolic pressure, systolic and dia-
stolic arterial pressure did not change significantly.
Peripheral resistance (TPR), pulmonary vascular re-
sistance, and the AV 02 difference all fell significantly
(e.g. at io Iug/kg per min, TPR 250 ± o04 units to I7-8 ± 2
units, P <o0o2).

In the noninvasive studies the mimum reduction in
ball travel time (indicating a positive inotropic effect)
was 27'5 ± 6 msec for dobutamine I0o ,g/kg per min and
34-8 ± 5 for isoprenaline o o8 ,ug/kg per min, which are
not significantly different. In contrast, the corresponding
rise in heart rate with dobutamine was IO'7 ±3 beats/
min which is significantly less than 37-8 ± 3 beats/min
for isoprenaline, P < OoOI.

It is concluded that dobutamine is a relatively selec-
tive inotropic catecholamine and has clear potential
advantages in the treatment of patients with cardio-
vascular failure or shock.

Myocardial scanining using l29Cs

M. T. Rothman, M. Critchley, G. Shail, R. A.
Shields, H. J. Testa (all introduced), and D. J.
Rowlands

The increasing use of coronary saphenous bypass sur-
gery highlights the need for accurate assessment of
myocardial tissue perfusion. Regional myocardial per-
fusion can be studied atraumatically by recording the
selective myocardial uptake of certain radio-pharma-
ceuticals. Isotopes of potassium and of its chemical
analogues are suitable for this purpose. We have used
129Caesium (Cs) - half-life 32 hours. 2 mCi of 129Cs-
caesium chloride are given intravenously and the heart
is scanned serially. Forty studies have been undertaken
in 25 patients, of whom 22 had ischaemic heart disease.
Scans have been obtained using both a rectilinear scanner
and a gamma camera in four standard views.
Blood clearance studies together with serial myo-

cardial imaging indicate that optimal contrast between
myocardium and background is obtained after 6o min-
utes. Blurring of the image arising from respiratory
movement and from cardiac contraction has been shown
to be significant and can be diminished by imaging during
a modified breathing pattern and by the use ofan electro-
cardiographically-triggered time gate. The problem of
orientation of the myocardial image has been tackled by
using a left ventricular cavity pool marker using a non-
diffusible radioactive tracer (99mTc human serum albu-
min).

In cases with proven myocardial infarction, the posi-
tion of the infarct on the scan correlated well with the
electrocardiographic localization. Further studies are
under way to investigate lesser degrees of underperfusion.

Concepts of evolution of normal conduction
and definon of mechanisms of delayed
conduction in infancy and childhood

S. Bekheit (introduced), Patricia Morton,
J. G. Murtagh (introduced), and Evan Fletcher

A study with the His bundle electrogram has provided
new information about atrioventricular conduction at a
critical period in early infancy and childhood. The
results showed that conduction, even in the early days of
life, is highly efficient and that the His Purkinje system
is functionally mature and stable from birth. The
implications of this finding will be discussed in relation
to the theory that arrhythmias may be responsible for
some neonatal cot deaths.

Heart block presenting at birth, or in the early months
of life, is not a single aetiological entity and it is not
always the result of embryological malformation.
His bundle studies in infants and children have eluci-
dated several mechanisms of delayed conduction. The
term 'congenital heart block' is not interpreted clearly.
Examples from this study of disturbed conduction of
varying aetiology, at different sites, in the conducting
system will be presented, all of which would be de-
scribed conventionally as congenital heart block. It is
concluded that heart block in early life, as in adults, can
be defined more clearly on a pathophysiological basis.
This has the important additional advantage of indicating
with reasonable accuracy the prognosis in each indi-
vidual patient.

Preoperative measurement of central pulmonary
artery pressure in pulmonary atresia with
ventricular septal defect

Fergus Macartney, Olive Scott, and Philip Deverall

In 8 children with pulmonary atresia with ventricular
septal defect, central pulmonary artery pressure was
measured by direct catheterization via a variety of
aortopulmonary anastomoses. Where the anastomosis
joined the central pulmonary artery, systolic pressure
gradients (28-92 mmHg) were invariably demon-
strated.
Two distinct groups were identified by multiple in-

jections of contrast medium into aortopulmonary
anastomoses. Three patients, all in group i, already had
surgical aortopulmonary shunts.
Group x. Unifocal pulmonary blood supply. In these 5

children, the central pulmonary arteries provided a
common pathway for all pulmonary blood flow. Pul-
monary resistance (Rp), ranged from Ie4 to 6-4 units M2.

Group 2. Multifocal pulmonary blood supply. In these 3
children, at least one aortopulmonary collateral artery
supplied an isolated segment of lung without anastomos-
ing with the central pulmonary arteries. Therefore Rp
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could only be given a theoretical minimum value (mean
central pulmonary artery pressure -total pulmonary
flow) which was, respectively, 3-6, 7 7, and I2-5 units M2.
Thus the last patient, at least, had haemodynamic evi-
dence of severe pulmonary vascular disease.

It is concluded that stenoses at the aortopulmonary
anastomosis/central pulmonary artery junction had
usually, but not invariably, protected the lungs from the
effects of being perfused at aortic pressure.

Primary total correction of Fallot's tetralogy
below the age of 2 years

Philip Adams, Rosemary Radley-Smith, and
Magdi Yacoub

It has been our policy since January 1972 to perform
total correction of Fallot's tetralogy in all patients re-
quiring surgical treatment regardless of the angio-
graphic findings. During this period I2 patients under
the age of 2 years underwent total correction. Their ages
were between 4 and 23 months (mean I32 months) and
their weights between 4 and io kg. The indication for
operation was repeated cyanotic attacks in 3 and pro-
gressive cyanosis and retarded growth in 9. Surface in-
duced profound hypothermia with rapid rewarming
using cardiopulmonary bypass was used in all patients.
Aortic homograft reconstruction of the right ventricular
outflow tract was performed in 2. For this purpose
'fresh' adult-sized homografts were used. No outflow
tract patches were used in any of the patients. There was
one postoperative death. The remaining infants and
children have made good progress and their subsequent
development has been normal. Five have been reinvesti-
gated at periods of up to i8 months. The haemodynamic
result, both immediately after operation and later, was
satisfactory.

It is concluded that primary total correction of
Fallot's tetralogy is the treatment of choice for all in-
fants and children requiring surgical treatment.

Closure of atrial septal defect (secundum) under
hypothermia

L. N. S. Murthy (introduced) and S. G. Griffin

Atrial septal defects of secundum type, surgically treated
under hypothermia at Seaham Hall Hospital between
1964 and I973, are presented with a brief review of
relevant reports.
Of the xI0 cases, 78 were female and 32 were male.

The age at the time of operation ranged from 4 to 40
years, the majority being between 6 and I0 years.

In all cases clinical diagnosis had been confirmed by
cardiac catheterization.
The defect was in the middle of the septum in 87 cases,

high in the septum in 13, and low in the remaining io.
Closure ofthe atrial septal defect was carried out under

direct vision with the aid of moderate hypothermia and
inflow-outflow occlusion. The longest duration of occlu-
sion was 6 minutes and I9 seconds, while the shortest
was 2 minutes and 43 seconds.

The operative mortality was nil and the incidence of
complications was low. The average period of hospital
stay was I9 days.

It is emphasized that surgical closure ofuncomplicated
atrial septal defect (secundum) under hypothermia is
safe, time saving, satisfactory, and comparatively econ-
omical.

Cardiovascular malformations in oesophageal
atresia

Sarah E. O'Callaghan, T. J. David (both introduced by
D. W. Barritt)

It is now possible to salvage over go per cent of infants
with oesophageal atresia who weigh more than 1.5 kg
at birth and who do not have other malformations in-
compatible with life. Now that oesophageal atresia itself
is correctable, the associated cardiovascular malforma-
tions are of increasing importance. In a retrospective
study of 345 patients with oesophageal atresia in the
South West of England, cardiovascular malformations
were present in 96 patients (28%) and were the com-
monest associated malformations.

In the 96 patients, persistent ductus arteriosus was the
commonest lesion (36%), but in two-thirds was accom-
panied by other major cardiac defects and in one-third
by severe respiratory problems, so that only one patient
with a ductus survived the neonatal period to require
ligation. Ventricular septal defect (31%), secundum
atrial septal defect (20%), right-sided aortic arch (I3%),
atrioventricular valve defects (9%), dextrocardia without
situs inversus (8%), and an anomalous right subclavian
artery (7%) were also common.
A right-sided aortic arch and an anomalous right

subclavian artery are particularly associated with oeso-
phageal atresia. They are important both embryo-
logically and to the surgeon during dissection. The
association should suggest the possibility of thymic or
parathyroid hypoplasia or agenesis.

Recent experience with human cardiac
transplantation

Philip K. Caves, Edward B. Stinson, Eugene Dong,
Randall Griepp, and Norman E. Shumway
(all introduced by Desmond G. Julian)

From June 1972 to May 1973, I6 patients received
cardiac transplants at Stanford University. All had
NYHA class 4 disability caused by cardiomyopathy (8
patients) coronary artery disease (7 patients) or rheu-
matic mitral valve disease, coronary artery disease, and
cardiomyopathy (i patient). Average age of the I6
patients was 47 years (range 26 tO 56 years). Initial
immunosuppression was with antihuman thymocyte
globulin and prednisone (all patients) and azathioprine
(6 patients - of whom 3 died and 2 were changed to
cyclophosphamide following repeated rejection episodes)
or cyclophosphamide (io patients - living). Significant
improvement in the diagnosis of acute rejection episodes
resulted from the twice daily recording of direct atrial

4
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electromyograms and the use of serial endomyocardial
biopsies (I2 patients - io living).
One patient died after 25 days from irreversible rejec-

tion and 2 others died after 2 months from pulmonary
infection after repeated acute rejection episodes. Three
patients died within 2 months from complicating factors
which had been present before operation. Ten (62'5%)
patients are alive and well 8 to 20 months (mean I3-4
months) after transplantation; 6 have returned to work
and 4 are enjoying active retirement. Survival in the 7
patients over 50 years is 43 per cent and is 78 per cent in
the 9 patients under 50 years old.

It is concluded that cardiac transplantation is currently
available as a realistic therapeutic modality offering an
excellent prospect of full rehabilitation to selected
patients with end-stage cardiac disease not amenable to
other forms of treatment.

Natural history of ventricular aneurysm
without surgical treatment

R. E. Nagle and D. 0. Williams (introduced)

An abnormal cardiac impulse, radiological cardiac en-
largement, and a third heart sound following myocardial
infarction suggest the presence ofa ventricular aneurysm.
If reliable, these signs would afford a method of diagnosis
to study the natural history of those not subjected to
ventriculography or surgery.

Sixty patients with these signs were studied prospec-
tively and later investigated by ventriculography. The
significance of the signs was confirmed by finding that 58
patients showed local akinesis, dilatation and distortion
in systole and diastole characteristic of aneurysm. One
of the exceptions showed generalized dilatation and the
other hypertrophy due to hypertension.

Such clinical signs were found in 30 per cent of 95I
consecutive patients studied in the coronary care unit
and their mortality in hospital was 25 per cent compared
with an overall mortality of I7 per cent for this unit.
They were found in 29 per cent of 345 survivors ex-
amined four months after admission and 40 per cent of
them had returned to work compared with 50 per cent
of the whole population.
Two hundred patients have been followed up for

three years. The three-year mortality is 75 per cent of
those with signs of aneurysm compared with a rate of
20 per cent in those with less severe disease.

Although ventricular aneurysm may be relatively well
tolerated at first, the long-term prognosis is bad.

Determinants of survival in patients with
myocardial infarction

Risteard Mulcahy and Noel Hickey (introduced)

Observations were made on 474 male patients under 6o
years with first myocardial infarction who were sub-
jected to a long-term rehabilitation and secondary
prevention programme: 252 have been followed for at
least 4 years.

The 4-year mortality was I3-5 per cent (34 cases), an
average annual mortality of 3 per cent. The greatest
mortality occurs in the first year of follow-up and in
patients who have survived an initially complicated in-
farct. The nature of the significant complications will be
discussed. No other factor noted at initial examination
appears to affect long-term prognosis.

Cigarette consumption and serum cholesterol levels
showed significant reductions, and systolic and diastolic
blood pressure showed significant rises over the follow-
up period. No mean weight changes were noted among
the group.
There was a significant lower mortality in smokers

who stopped after the attack compared to those who
continued. The blood pressure was significantly higher
in survivors compared to decedents. Other risk factors
were not different between the two groups.

Less than 8 per cent of uncomplicated myocardial in-
farcts who were subsequent non-smokers died during
the 4-year period.
Long-term dietary supervision was effective in pre-

venting weight gain in those who stopped smoking.

Effect of nicotinic acid analogue on plasma free
fatty acids and ventricular arrhythmias after
myocardial infarction

M. J. Rowe (introduced) and M. F. Oliver

A nicotinic acid analogue (NAA), which is metabolized
as 5-fluoro-nicotinic acid, has been shown to lower
plasma free fatty acids (FFA) in healthy men, during a
noradrenaline infusion and during myocardial infarction
in man (Rowe et al., 1973). It infrequently causes flushing
and produces no significant haemodynamic effects.

This NAA has now been given in a double-blind trial
to 40 patients within I2 hours of the onset of symptoms
of myocardial infarct: 41 patients with similar criteria
of myocardial infarct received identical placebo capsules.
The dose was 200 mg every 2 hours during the first 24
hours after admission to hospital. Nausea and vomiting
were more prevalent in the treated group.
Plasma FFA were reduced from high levels into the

normal range 2 hours after the administration of the
NAA in the majority of patients. On withdrawal of the
NAA a rebound occurred to the pretreatment values.
When the NAA reduced plasma FFA to normal con-

centrations, there were significantly fewer serious ven-
tricular arrhythmias in patients treated within 5 hours
of the onset of myocardial infarct. When the NAA failed
to produce sustained reduction of raised plasma FFA,
ventricular arrhythmias were as prevalent as in the con-
trol group.

This is the first demonstration that metabolic inter-
vention can control arrhythmias during myocardial in-
farction.

Reference
Rowe, M. J., Dolder, M. A., Kirby, B. J., and Oliver, M. F.

(I973). Lancet 2, 814.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.36.10.1031 on 1 O
ctober 1974. D

ow
nloaded from

 

http://heart.bmj.com/


1o38 Proceedings of the British Cardiac Society

Inheritance of lipoprotein abnormalities and
risks of coronary death in first-degree
relatives of survivors of myocardial infarction

David Patterson and Joan Slack (both introduced
by A. Hollman)

An unselected series of io8 male and 85 female sur-
vivors of myocardial infarction has been investigated.
Lipid levels, electrophoresis, and analytical ultracentri-
fugation have been used to determine their lipid status,
compared with a similar number of age and sex matched
controls. Life tables have been used to examine the risk
of a coronary death among the first degree relatives of
index patients.

Thirteen male and I7 female index patients had hyper-
lipidaemia and electrophoretic patterns compatible with
hyperbetalipoproteinaemia. The lipoprotein distribu-
tion was confirmed by analytical ultracentrifugation in
85 per cent. Eleven male and ii female index patients
had hyperlipidaemia and electrophoretic patterns com-

patible with hyperprebetalipoproteinaemia. The lipo-
protein distribution was confirmed in ioo per cent.

Investigations of first degree relatives of index patients
with hyperbetalipoproteinaemia showed evidence of
single gene inheritance in only i in 4 families; the re-
mainder showed characteristics of polygenic inheritance.
There was a 2f-fold increased risk of a coronary death
to the first degree relatives, which contrasts conspic-
uously with the increased risk associated with the single
gene familial hyperbetalipoproteinaemia with tendinous
xanthomata. Inheritance in families of index patients
with hyperprebetalipoproteinaemia also appeared to be
polygenic in the majority, with a 2-fold increase in the
risk of a coronary death to the first degree relatives.

Left ventricular pressure-volume changes during
exercise-induced pain in patients with angina
pectoris

B. Sharma, M. J. Raphael, U. Thadani (all
introduced), S. H. Taylor, R. E. Steiner, and
J. F. Goodwin

Angina pectoris, induced by exercise, is associated with
a raised left ventricular end-diastolic pressure (LVEDP).
The question whether raised LVEDP is due mainly to
loss of ventricular compliance or largely to increased
left ventricular volume (LVEDV) is at present debatable.
Moreover, there is a suggestion that the magnitude of
change in LVEDV may play a role in both production
and amelioration of pain in patients with angina pec-

toris (Parker et al., I970). Therefore, the following
study was carried out to measure the left ventricular
pressure and volume during exercise-induced pain in
patients with angina pectoris.
Twelve patients suffering from angina pectoris were

studied during diagnostic angiography before considera-
tion of coronary artery bypass surgery. Left ventricular
cineangiograms were performed at rest and at the onset
of pain induced by supine leg exercise. Left ventricular

volumes were measured by biplane angiographic tech-
nique in 8 patients and by single right anterior oblique
plane in 4 patients. Cardiac output and stroke volume
were calculated compared with results obtained by Fick
method. The LVEDV at rest was 99± 8 cm3 and during
exercise 141± 8 cm3 (P <o-ooi) and LVEDP were
I2 ± 2 mmHg and 34± 2 mmHg, respectively. The car-
diac output measured by angiographic technique cor-
related well with the cardiac output measured by Fick
method (correlation coefficient r= o962). This study
clearly demonstrates that the increase in LVEDP at the
onset of exercise-induced angina is accompanied by an
increase in LVEDV. The increases observed in LVEDV
were of similar magnitude when measured by both bi-
plane or single plane cineangiographic techniques.

These results obtained in 12 patients with angina
pectoris differ from the results obtained by other
workers in normal subjects. During submaximal supine
leg exercise with increase in cardiac output heart rate
and LVEDP, the left ventricular dimensions diminish
by an average 6 per cent (Sonnenblick et al., i965). But
in patients with angina pectoris, instead of a decrease,
this study shows an increase in LVEDV by 43 per cent.
Hence, this study supports the view that left ventricular
dysfunction during angina induced by exercise is asso-
ciated mainly with left ventricular dilatation, suggesting
left ventricular failure rather than loss of compliance.

References
Parker, J. O., Case, R. B., Khaja, F., Ledwich, J. R., and

Armstrong, P. W. (1970). The influence of changes in
blood volume on angina pectoris; a study of the effects of
phelebotomy. Circulation, 41, 593.

Sonnenblick, E. H., Braunwald, E., Williams, J. F., and Glick,
G. (I965). The effects of exercise on myocardial force-
velocity relations in intact unanaesthetised man; relative
roles of changes in heart rate, sympathetic activity and
ventricular dimensions. Journal of Clinical Investigation,
44, 205I.

Deterioration in ventricular function after
mitral valve replacement

R. G. Gold

In 12 patients (9 women), aged from 38 to 55 years, who
had undergone mitral valve replacement 9 to 67 months
previously, cardiac catheterization and cineangiocardio-
graphy were performed because of deterioration in effort
tolerance and/or clinical evidence of heart failure. One
patient had had in addition tricuspid valve replacement.
All but 2 of the remainder showed evidence of severe
tricuspid regurgitation disproportionate to the degree of
pulmonary hypertension present.

Catheterization demonstrated, in all patients, increased
left ventricular end-diastolic pressures, with, in 8
patients, angiographic evidence of severely impaired
left ventricular contraction. The valve prostheses were
all functioning normally. Comparison with preoperative
studies in 6 of the patients confirmed that the deteriora-
tion in left ventricular function had occurred since opera-
tion. In only one patient was evidence of organic tri-
cuspid valve disease found to account for the severe
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tricuspid regurgitation confirmed in several patients by
right ventricular angiography.
No single cause could be invoked to explain this

syndrome of postoperative left ventricular dysfunction.
It is suggested that the cause may be a cardiomyopathy
which may also affect the right ventricle to varying de-
grees, possibly because of the effect of cardiopulmonary
bypass, either alone, or in combination with pre-existing
rheumatic or ischaemic disease ofthe ventricular muscle.

Place of endarterectomy in treatment of
lschaemic heart disease

Magdi Yacoub, E. Fawzy, D. Goldberg (last 2
introduced), Malcolm Towers, and Walter
Somerville

Between November I970 and January I974, 65 patients
requiring myocardial revascularization underwent saph-
enous vein grafting and endarterectomy because of the
presence of diffuse peripheral coronary arterial disease.
This represents 20 per cent of the total number of
patients undergoing coronary artery grafts during this
period. There were 6i men and 4 women. Their ages
varied from 35 to 68 years. The indication for operation
was angina in 48 and heart failure in I7. Endarterectomy
of the right coronary was performed on 5I occasions,
the anterior descending on 25 occasions and the circum-
flex on 2 occasions. Gas endarterectomy was used in the
majority of the patients. There were i early and 2 late
deaths, all in patients with heart failure. Clinical im-
provement was observed in go per cent of the patients.
Thirty-two patients have been reinvestigated at periods
varying from 3 weeks to 28 months. Thirty-two out of
36 grafts to endarterectomized arteries were entered and
were shown to be patent, representing a patency rate of
89 per cent. The peripheral run-off of the grafts was
judged to be good in 20, moderate in 8, and poor in 4.
The ejection fraction did not alter significantly after
operation.

It is concluded that the presence of peripheral coron-
ary arterial disease is not a contraindication to coronary
grafting.

Importance of coronary artery disease in
surgery of aortic valve disease

D. J. Parker, T. Jacob, and R. S. Seabra-Gomes
(last 2 introduced)

The availability of saphenous vein bypass grafts in-
creased the importance of coronary artery disease in
aortic valve replacement. Over a z6-month period ioo
consecutive patients having aortic valve replacements
have been reviewed.

Any definitive or suspicious electrocardiographic find-
ing of ischaemic heart disease or angina out of propor-
tion to the valve disease was investigated by coronary
angiography. Fifty-one patients had angina and 3I had
coronary angiography; i9 ofthese 3I had coronary artery
disease.

In 8 of the I9 there was occlusion or > 50 per cent
stenosis of a coronary artery or arteries and simultaneous
aortic valve replacement and saphenous vein bypass grafts
were undertaken. In i other patient angina recurred 6
months after aortic valve replacement and saphenous
vein bypass grafts were undertaken. There was no
mortality in this iroup.

In I0 patients minor coronary artery disease was pre-
sent and aortic valve replacement alone was undertaken
using minimal ischaemic times and mild hypothermia. In
i patient coronary artery disease was incorrectly assessed
as minor and death occurred at operation.

In the Ioo patients, i elective and 2 emergency early
deaths occurred giving an elective mortality of I-I per
cent and an overall mortality of 3 per cent.

Coronary artery disease in patients undergoing aortic
valve replacement requires careful assessment and man-
agement to protect the myocardium during operation
and to achieve satisfactory relief of symptoms.

Postoperative measurement of blood flow in
saphenous vein bypass grafts

A. F. Rickards, B. T. Williams, J. E. C. Wright
(all introduced), and R. Balcon

A development of the extractable electromagnetic blood
flow probe has been used to measure saphenous vein
bypass graft flow in 4 patients for up to 5 days after
operation. The flow transducer is mounted in a soft
silicone rubber tube which fits loosely over the saphenous
vein bypass graft and is sited at the time of operation.

In 2 patients the probe produced good signals of
phasic saphenous vein bypass graft flow for up to 5
days. Flow measured at the time of operation is similar
to postoperative flow. Whereas the effect of nitroglycerin
injected directly into the saphenous vein bypass graft
at the time of operation is conspicuously to increase
flow/beat without changes in heart rate, sublingual
nitroglycerin administered to the same patient 5 days
later reduced flow from o-68 to o-6 ml/beat, but the in-
crease in heart rate maintained mean flow at the same
level (ioo to I6o ml/min.) Practolol o-i mg/kg reduced
saphenous vein bypass graft flow from 83 to 6i ml/min
and blocked the rise in flow associated with isometric
exercise (76 to 99 ml/min). Sublingual nitroglycerin
after practolol administration produced a small fall in
flow/beat and a small rise in heart rate. Mean saphenous
vein bypass graft flow did not, therefore, change in spite
of a 30 mm fall in systolic blood pressure.
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