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THE AUTUMN MEETING of the British Cardiac Society
took place at the Wembley Conference Centre,
London,onMonday andTuesday, 7 and 8 December
1981. The President, M F OLIVER, took the Chair
during private business. At the scientific sessions the
Chair was taken by T D V LAWRIE.

Abstracts of papers

Micro anatomy of acute occlusive coronary
thrombi

M J Davies, A Thomas
St George's Hospital Medical School, London

Eighteen occlusive thrombi identified by post-
mortem coronary arteriography have been recon-
structed in their entirety from serial histological
sections.
Two forms of occlusive thrombi have been identi-

fied. The most common (15/18) is related to the
break up of an atheromatous plaque allowing
dissection of blood into the intima. Platelet rich
thrombus forms over the exposed lipid both within
the intimal dissection track and within the vessel
lumen. Subsequent propagation of fibrin-rich
thrombus occurs along the lumen. The break up of
the plaque cap as shown by serial reconstruction
is of far greater magnitude than previously suggested
by the term plaque fissuring or cracking. The
morphological appearances of the plaque rupture
and intimal dissection suggest they occur over an
appreciable period and may be responsible for the
prodromal pain preceding the onset of acute
myocardial infarction. The plaques associated with
rupture were all lipid-rich but not necessarily
causing previous high grade stenosis. The second
form of thrombus found in three cases occurred at
points of high grade stenosis just distal to a major
branch, but no plaque rupture or lipid exposure
was involved. This form of thrombosis appears to
follow either reduced or turbulent flow through
areas of high grade stenosis.

Myocardial noradrenaline response to acute
ischaemia

J C Forfar, R A Riemersma, M F Oliver
Cardiovascular Research Unit, University of
Edinburgh

Activation of the sympathetic nervous system to the
heart may be an important factor initiating malig-
nant ventricular arrhythmias, but we have recently
shown that myocardial noradrenaline overflow
does not occur during a 10 minute period of acute
ischaemia when serious ventricular arrhythmias
including ventricular fibrillation are common. One
explanation might be a decrease in sympathetic
neuro-transmission.
During low and high frequency (1 Hz, 10 Hz)

stimulation of sympathetic nerves from the left
stellate ganglion in an open-chested anaesthetised
dog preparation with occlusion of the left anterior
descending coronary artery (n = 7), the rise in
venous noradrenaline concentrations from ischaemic
and non-ischaemic areas of myocardium was similar
and not significantly different from responses
before coronary occlusion. At constant heart rate,
blockade of neuronal re-uptake (desmethylimi-
pramine 2-5 mg/kg, n = 5) and attenuation of
presynaptic alpha-adrenoceptors (yohimbine 1 mg/
kg, n = 6) significantly potentiated spontaneous
and nerve stimulation-induced noradrenaline over-
flow from ischaemic myocardium. Neuronal nora-
drenaline re-uptake (by comparison of overflow
before and after desmethylimipramine) was enhanced
across ischaemic myocardium at 1 Hz but not at
10 Hz stimulation (p < 0 05). Both drugs increased
the incidence of spontaneous ventricular fibrillation
or shortened the duration of occlusion before
ventricular fibrillation compared with control
observations.
Thus, sympathetic responsiveness is maintained

and increased neuronal re-uptake and alpha-
receptor negative feedback effects probably explain
the lack of spontaneous noradrenaline overflow
from the ischaemic myocardium.

Differential effects of intracoronary
nifedipine on myocardial function and
coronary flow in man

I Amende, R Simon, P R Lichtlen
Hannover Medical School, Hannover, Germany

Little is known about the direct effects of nifedi-
pine on left ventricular myocardial function and
coronary circulation in man. Therefore, the dyna-
mic relations between left ventricular rate of pres-
sure rise (max dP/dt) and fall (mindP/dt) and coro-
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nary sinus blood flow (CSBF) were studied after
direct injection of 0 1 mg nifedipine into the bypass
graft to the left anterior descending artery in eight
and into the left coronary artery in one patient.
Simultaneous measurements of coronary sinus
blood flow by thermodilution and of high fidelity
left ventricular systolic (LVSP) and end-diastolic
(LVEDP) pressure were performed for 10 minutes.
The changes in percentage of control (*p <0.05)
are given in the Table.

% changes: 20 s 40 s 60 s 3 min 5 min 10min

LVSP - 8* - 9* - 7* 0 - 1 -2
LVEDP +36* +56* +47* + 11* + 4 -7*
max dP/dt -15* -17* -14* + 1 + 1 -1
mindP/dt -18* -23* -17* 0 0 -1
CSBF + 19* + 28* + 28* + 19* + 14* + 7

Nifedipine injection produced a decrease in
left ventricular systolic pressure and a severe

increase in left ventricular end-diastolic pressure

for 60 seconds. Both max dP/dt and min dP/dt were
reduced for 60 seconds, whereas coronary sinus
blood flow remained high for five minutes. After
intracoronary nifedipine, changes in coronary

sinus blood flow persisted long after changes in
left ventricular function had subsided, suggesting
differential effects of nifedipine on cardiac muscle
and coronary arteriolar smooth muscle.

Early intervention in myocardial ischaemia

Lindsay McIlmoyle, A Evans, D McC Boyle,
G Cran, J M Barber, H Elwood, K Salathia,
R Shanks
Coronary Care Unit, Ulster Hospital, Dundonald,
Belfast, Northern Ireland

Some recent reports have shown that early beta-
adrenergic blockade in acute myocardial ischaemia
reduces mortality and decreases the incidence of
infarction. In a study involving 391 patients we

found no difference in mortality or incidence of
infarction at three months when patients were given
intravenous beta-adrenergic blockade very early
in their illness.
Over a 20 month period, patients admitted with

a diagnosis of myocardial infarction or ischaemia
were given intravenous metoprolol or placebo
within six hours of the onset of symptoms and in the
absence of contraindications. Intervention took place
on a double-blind randomised basis and median
delay time was two hours.
CK MB isoenzymes were measured eight hourly

and log peak concentration used as an indirect
measurement of infarct size. Mean log maximum
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CK MB was significantly lower in patients receiving
metoprolol (2-08 ± 0 33 standard deviation com-
pared with 2-17+0-34).
The percentage mortality at three months for

patients given metoprolol was 8*1% and for
patients given placebo 9 9%. The difference was
-1.8%, with 90% confidence limits of -6-5%
to 3%. While early intervention may reduce
infarct size it is unlikely to affect early mortality.
Long term follow-up will be needed to assess effect
on remote prognosis.

Percutaneous transluminal coronary
angioplasty

R Balcon, N Brooks, C Layton, A Rickards
The National Heart and Chest Hospitals, London

Since January 1980 we have encountered 11 patients
with single vessel disease and angina severe enough
to recommend surgery, six of whom had rest pain
with optimal therapy. We attempted angioplasty
on the proposed day of surgery. Ten had anterior
descending, and one right coronary stenosis. All
had electrocardiographic evidence of reversible
myocardial ischaemia, confirmed in nine who had
thallium scintigrams. The stenosis was not crossed
in four patients, and the vessel became occluded in
two. It was crossed in seven and successfully
dilated in six, a similar figure to the NHLBI
registry. The artery occluded within five days in
three of the successful dilatations, one of these hav-
ing anterior infarction. Three left hospital symptom
free with normal exercise electrocardiograms and
scintigrams. Angina recurred in one at three months
because of restenosis. Two are symptom free at
two and 12 months. Six had operations on the same
day, three with arterial occlusion. Two had opera-
tions later for angina. None of these developed
postoperative Q waves or bundle-branch block.

Patients suitable for angioplasty are uncommon,
the majority with single vessel disease being
successfully treated medically. This disappointing
outcome has not been previously reported but
suggests the need for a cautious approach to the
procedure.

Complications and results in eight patients
undergoing percutaneous coronary
angioplasty for very severe lesions

E Sowton, J Reidy
Guy's Hospital, London

Eight patients (seven men and one woman) aged
between 28 and 70 years had single vessel stenosis
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with at least 90 to 95% obstruction. All had severe
angina and five had rest pain. The right coronary
artery was involved in two cases and the left
anterior descending in the other six. One right
coronary stenosis could not be crossed by the
angioplasty catheter.
The initial gradient across the stenosis in the

remaining patients averaged 65 mmHg, with the
highest gradient of 105 mmHg. Up to 19 dilata-
tions at five atmospheres were used with elimination
of the gradient in all patients. The mean stenosis
after dilatation was 25%.

In one patient a new technique using a detachable
inflated balloon was used to close a large circumflex/
bronchial fistula in addition to left anterior de-
scending angioplasty.

Total obstruction of the major coronary artery
by the balloon was symptomless in all patients for
up to 25 seconds but five cases developed pain and
ST segment elevation developed by 30 seconds.

Coronary artery spasm around the balloon oc-
curred in three cases, despite nitrates and nifedipine.
In one case this persisted for several minutes after
the balloon was withdrawn and was accompanied
by chest pain. The distal artery remained patent
but a saphenous vein graft was placed prophylac-
tically. No infarct occurred.
The six patients successfully dilated are all

symptom free and have normal maximum exercise
tests at periods of up to seven months after the
procedure. All were maintained on anticoagulants,
persantin, aspirin, nifedipine, and cardioselective
beta-blockers for three months.

Persistent ischaemic disturbances of
myocardium in patients with angina

R M Allan, K M Fox, P Horlock, H O'Brien,
A Maseri, A P Selwyn
Royal Postgraduate Medical School and MRC
Cyclotron Unit, Hammersmith Hospital,
London

This study describes characteristics of myocardial
ischaemia that may be relevant to morbidity and
mortality. Twenty patients with angina pectoris
and coronary disease underwent four days of
ambulatory electrocardiographic monitoring for
analysis of ST segment changes. Each patient was
also studied using positron tormiography to quantify
the regional myocardial uptake of rubidium-82,
with cold stimulation and supine exercise. The 24
hour electrocardiographic recordings showed
between four and 20 episodes of significant ST
depression (>1 mm) lasting between four and 28
minutes and only 21 ± 5% (standard deviation) were

symptomatic. Positron tomography and cold pressor
showed regional decreases (18-5 ± 5.2%) in cation
uptake in nine patients; four showed ST depression,
of whom only three had symptoms. All 20 patients
showed an absolute decrease in cation uptake
(33 + 9.4%) after exercise in one region of the
myocardium, which persisted in serial scans for
424 ± 10-1 minutes even though pain and the
electrocardiogram returned to normal by 126 ±51
minutes. The 24 hour electrocardiogram showed
frequent asymptomatic episodes of ST depression.
Positron tomography showed prolongation of
regional myocardial ischaemia beyond symptomatic
and electrocardiographic evidence. Therefore, in
patients with angina and coronary disease, the
myocardium can be jeopardised for longer periods
in each day than was previously suspected.

Fate of graft and native vessel after bypass
of minor stenosis

N Brooks, R Balcon
The London Chest Hospital, Bonner Road,
London

Minor stenosis of major coronary arteries ( < 50%)
are not usually bypassed because of the fear that
both graft and native vessel will occlude. We have
reviewed a consecutive series of 63 postoperative
coronary arteriograms in which the preoperative
study showed at least one such stenosis, and
examined the outcome in 41 vessels which were
bypassed and in 67 which were not. The mean
interval between operation and reinvestigation
was 23 (range six to 75) months.

Seven of 67 unbypassed arteries had progressed to
severe stenosis (five) or to occlusion (two). In 41
bypassed vessels 24 had patent grafts and native
arteries, 12 had patent grafts and occluded arteries,
five had occluded grafts and unchanged arteries,
and none had occlusion of both graft and native
vessel. None had ventriculographic evidence of new
infarction in the grafted territory.

Grafts to vessels with minor stenosis have no
increased tendency to early occlusion, though they
are associated with progression of the stenosis to
occlusion. Bypassing minor stenoses does not preju-
dice the myocardium supplied.

Mechanisms of phase Ia and Ib early
ventricular arrhythmias

D C Russell, J S Lawrie, R A Riemersma,
M F Oliver
Cardiovascular Research Unit, University of
Edinburgh
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Two phases of early ventricular arrhythmias occur
within the first 30 minutes of experimental myo-
cardial ischaemia and may relate to mechanisms
of sudden death in man.
These have been investigated by detailed mapping

of regional myocardial blood flow and epicardial
activation patterns at onset of phase Ia and Ib
arrhythmias five and 171 minutes, respectively,
after high ligation of the left anterior descending
coronary artery in seven open chest anaesthetised
dogs. Epicardial activation patterns were deter-
mined by multiplexing signals from an 80 point
electrode grid, blood flow using tracer microspheres,
and three dimensional computer maps constructed.
The myocardium was subdivided into central

ischaemic (below 25%), border ischaemic (25 to
75%), and non-ischaemic (over 75%) flow areas.
Flow in the central ischaemic and normal areas was
unaltered during the two phases of arrhythmias,
but border area epicardial flows were greater
(p < 0 05) during phase Ib than phase Ia.

Activation maps showed delayed and fragmented
activation in the central ischaemic area (51-2 + 16-6
ms) during phase Ia arrhythmias. These were
significantly less (p < 0 05) during phase Ib (42-6 ±
12-1 ms).
These data support the concept that phase Ia

arrhythmias are re-entrant whereas phase Ib
arrhythmias are not. Differences in conduction are
not flow related, but modulation in border area
flow may enhance washout of ischaemic metabo-
lites.

Cellular electrophysiological changes
associated with ventricular fibrillation
during myocardial ischaemia and
reperfusion

D J Sheridan, W J Penny, A H Henderson
Department of Cardiology, Welsh National
School of Medicine, Heath Park, Cardiff

Cardiac cellular electrophysiological changes
associated with the development of ventricular
arrhythmias during myocardial ischaemia are
poorly understood. Using isolated guinea pig
hearts we recorded cellular electrophysiological
and surface electrocardiographic changes associated
with the development of ventricular arrhythmias
during myocardial ischaemia and reperfusion.

Ventricular tachycardia developed in 14 of 16
and ventricular fibrillation in three of 16 hearts at
18 ± 3 minutes after the onset of low flow myocardial
ischaemia (coronary flow reduced to 10% of control
for 30 minutes). In contrast, ventricular tachycardia

occurred in only three (p <0.05) and ventricular
fibrillation was absent in 20 hearts subjected to
zero coronary flow for 30 minutes. Reperfusion
after 30 minutes of low flow caused ventricular
fibrillation in 12 of 14 and in 19 of 20 hearts
after zero flow. Action potential duration and Vmax
decreased and QRS duration and refractory period
increased to peak values at 12±3 minutes after
the onset of low flow myocardial ischaemia. In all
cases, however, spontaneous recovery preceded the
development of ventricular arrhythmias, for example
Vmax from 36 ± 5-5 to 63 ± 4 V/s; QRS duration
from 54 ± 8 to 46+7 ms; refractory period from
186 + 4 ms to 130 + 4 ms. In contrast, during zero
flow, when ventricular arrhythmias were signifi-
cantly less, no improvement was observed. After
reperfusion, ventricular fibrillation occurred at
73 ± 9 seconds and was always preceded by an
increase in action potential amplitude (50 ± 3 to
77+3 mV) and Vmax (25 ±5 to 42±4 V/s), a
further reduction in action potential duration
(98 ± 7 to 86±6 ms), and a reduction in QRS
duration (130 +9 to 81 + 9 ms) and refractory
period (140 ± 10 to 120 ± 10 ms). Thus, an increase
in Vmax, associated with a reduction in the QRS
duration and refractory period, preceded ventri-
cular fibrillation during myocardial ischaemia and
reperfusion. The mechanism for the spontaneous
electrophysiological recovery observed during low
flow ischaemia is not yet clear; its absence during
zero flow when arrhythmias are infrequent suggests
that it may be arrhythmogenic.

Intravenous amiodarone: an effective
antiarrhythmic agent

P V L Curry, P Holt, B Way, S Awar, D Holt
Cardiac Department, Guy's Hospital, London

Oral amiodarone has been used with success in the
treatment of supraventricular and ventricular
arrhythmias. It has a long half-life, and when
administered orally may take three to five days to
become effective. We investigated the acute anti-
arrhythmic properties of the intravenous prepara-
tion.
We studied six patients, two men and four women,

whose ages ranged from 32 to 66 years. Five patients
had paroxysmal ventricular tachycardia and one
had paroxysmal atrial fibrillation. All were resistant
to conventional medication. Holter monitoring
was performed (with the patients on no treatment)
for 24 hours before amiodarone treatment.

Intravenous admiodarone 300 mg diluted with
20 ml normal saline was administered over 10
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minutes, and blood collected for plasma amiodarone
levels at two, five, 10, 30, and 60 minutes after the
onset of the infusion. Electrocardiograms were
performed at rest, and at the same time intervals
as 'above, and analysed for rate, rhythm, PR, QRS,
and QTc values. A continuous, slow speed rhythm
strip was recorded. Oral amiodarone in the recom-
mended regimen was instituted immediately after
the intravenous bolus. Plasma amiodarone levels
and electrocardiograms were taken one, four, and
12 weeks later, with further Holter monitoring
at three months.
During the intravenous amiodarone infusion,

plasma levels rose, reaching their maximum at 10
minutes (for example 18-3 mg/l). They then fell
fairly steeply, reaching levels of 11 to 1-3 mg/l
at 60 minutes. Heart rate fell slightly but not sig-
nificantly in all patients and there was no significant
change in the blood pressure or the PR and QRS
values. The QTc was lengthened in all patients,
being increased by 8 to 20% of the resting values.
The maximum QTc was achieved by two to five
minutes after the onset of the infusion and persisted
until 10 minutes. Resting values were regained by 60
minutes. The antiarrhythmic effect coincided with
the maximum QTc, ventricular tachycardia and
ventricular extrasystoles being abolished between
two to five minutes after the intravenous amiodarone
was started, and they did not recur within the 60
minutes period.
Thus intravenous amiodarone is an effective

antiarrhythmic agent and can be administered
without significantly affecting the pulse rate or blood
pressure. The QTc is prolonged in ail patients,
maximum values coinciding with the onset of its
antiarrhythmic action.

Amiodarone therapy: unwanted effects

Louise Harris, W J McKenna, E Rowland,
D W Holt, D M Krikler
Hammersmith and Guy's Hospitals, London

We reviewed 70 patients receiving amiodarone
long term for refractory arrhythmias to assess the
incidence and importance of unwanted effects and
their relation to plasma drug levels. High perfor-
mance liquid chromatography was used to measure
levels of amiodarone (0-2 to 5-2 mg/l) and its
desethyl metabolite (0.3 to 4-7 mg/l). Drug levels
correlated with dosage (200 to 600 mg daily)
(r 0.59, p < 0.001) but not duration of treatment.
Patients experiencing most side effects had the
highest levels of amiodarone (p < 0-01) and desethyl
amiodarone (p < 0-01) but the severity of individual

Proceedings of the British Cardiac Society

effects did not correlate with drug levels. Photo-
sensitivity (57%), tremor (40%), sleep disturbance
(28%), and headaches (14%) were most common.
Corneal lipofuscin deposits were universal but
vision was unimpaired. Only one patient developed
clinical hypothyroidism though free T4 was raised
in five and decreased in two. This was not associated
with an alteration in plasma drug levels. A rise in
hepatic transferases (1 5 to 4 times normal) occurred
in eight. Levels of parent compound (r 0-58,
p <0-001) and metabolite (r 0-62, p <0-001) were
highest in these patients. Serum bilirubin and alka-
line phosphatase were not raised. Treatment was
discontinued in six patients because of side effects:
these resolved within one week and therapeutic
efficacy persisted for one to two weeks. This
suggests that, in keeping with its therapeutic action,
the unwanted effects of amiodarone probably
also reflect tissue deposition.

Does digoxin do any good in heart failure
in sinus ryhthm?

G Surdom, C M Oakley
Royal Postgraduate Medical School,
Hammersmith Hospital, London

Doubt exists whether digoxin improves poor
myocardial function. Nine patients with dilated
cardiomyopathy and sinus rhythm whose heart
failure was stable were studied non-invasively
when off digoxin for at least two weeks and after
two weeks of treatment (mean serum digoxin
level 1-53 ± 0 57 mmol/l).

Systolic time intervals and echocardiographic
dimensions were compared at rest during and off
digoxin, and the effects of handgrip and symptom
limited treadmill exercise were examined.
No change in symptoms, physical signs, body

weight, systolic blood pressure, or heart rate
occurred.
The left ventricular ejection time index (LVETI)

fell in all (p <0-001) and PEP/LVET showed no
consistent change. Echocardiographic left ventri-
cular dimensions were 5-71 + 172 cm at end-
systole and 6-79 ± 0-83 cm at end-diastole and did
not change, nor therefore did the stroke volume or
ejection fraction from which they were derived.
Neither the peak rate of shortening nor that of filling
changed.
Handgrip exercise at 50% of maximum produced

increases in blood pressure and heart rate which did
not change after digoxin. The left ventricular
ejection time index increased from 376-6 ± 14-5 to
390-69 ± 18-8 (p < 0-01) before digoxin, with similar
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values after digoxin. A decrease in pre-ejection
period index only reached significance after di-
goxin (p < 0.01) and accordingly PEP/LVET
decreased after digoxin from 0-56±0-10 to 050+
009 (p <001). The changes in echocardiographic
measurements were not significantly different
after digoxin.

Trcadmill exercise produced increases in blood
pressure and heart rate which were unchanged after
digoxin. Left ventricular ejection time index
increased and pre-ejection period index decreased
equally while on and after digoxin and accordingly
the fall in PEP/LVET did not change.

Continuous electrocardiographic recording during
the two hour studies showed an increase in both
supraventricular and in ventricular ectopic beats
while on digoxin.

It was concluded that digoxin exerted no bene-
ficial effect on left ventricular performance either
at rest or on exercise.

Inotropic action of digoxin is maintained
with long term treatment

B E Griffiths, W J Penny, J J Dalal, M J Lewis,*
D J Sheridan, A H Henderson
Departments of Cardiology and Pharmacology,*
Welsh National School of Medicine, Heath Park,
Cardiff

Whether digoxin still exerts a positive inotropic
effect with long term treatment remains contro-
versial. Eleven patients (aged 46 ± 3 years, mean ±
SEM; six men) with various types of heart disease,
in sinus rhythm, treated with digoxin (serum
digoxin 1 2-1-6 nmol/litre) for 10 months to
nine years were studied on three consecutive days
before and again six weeks after replacing digoxin
with placebo and continuing other treatment.
M-mode echocardiographic measurements showed
significant (p < 0 05, paired t test) increases in
left ventricular end-diastolic dimension (5-0 ±0i3
to 5 2 ± 0 3 cm) and end-systolic dimension
(3.5 + 0.3 to 3-8 ± 0 4 cm) and a decrease in calcu-
lated mean circumferential shortening velocity
(1.1+0.1 to 09±0i1/s), with non-significant
reduction in fractional shortening velocity-analysis
of variance showed no difference between measure-
ments on consecutive days. Systolic time intervals,
given as the difference between the observed value
and that predicted for a normal subject of the same
age and sex,1 showed significant increases in the
duration of electromechanical systole (-70±4-8
to + 8-0 ± 4-2 ms) and left ventricular ejection
time ( + 7 ± 6 to + 17 ± 7 ms), with a non-significant
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increase in pre-ejection period. A small non-
significant increase in heart rate (81+5 to 83±7)
was observed; blood pressure and body weight
remained unchanged. Clinical deterioration occurred
in one patient who improved again when digoxin
was restarted. These findings indicate that the
inotropic action of digoxin is indeed maintained
with long term treatment.
Reference
Weissler AM, Harris WS, Schoenfeld CD. Bedside technics for
the evaluation of ventricular function in man. Am J Cardiol 1969;
23: 577-83.

Calcium handling by normal and diseased
ventricular myocardium
J Pidgeon, M I M Noble, W A Seed
Department of Medicine, Charing Cross Hospital,
London, and The Midhurst Medical Research
Institute, Midhurst, West Sussex

In patients undergoing cardiac catheterisation
and investigations involving cardiac pacing, the
left ventricular pressure and its maximum rate of
rise (LVdP[dtmax) were recorded with a catheter
tip manometer. After a period of atrial or ventricular
pacing at a single steady frequency, a test pulse was
introduced after a variable interval. The optimum
interval for the contractile response was between
800 and 900 ms in 14 normals, seven patients with
coronary artery disease, and three patients with
cardiomyopathy; one further patient with cardio-
myopathy had a short (650 ms) optimum interval.
Two successive test beats were then studied, each
preceded by the optimum interval. Potentiation
of both these beats above the control contractile
state was induced by a preceding premature
depolarisation. LVdP/dtmax of the second test
beat was linearly related to LVdP/dtmax of the first
test beat. The slope of this relation was 0-52 to 0 70
in patients with normal myocardium and 0 20 to
0-48 in patients with myocardial dysfunction. In
terms of calcium handling by myocardial cells,
these results indicate that the time for recirculation
of calcium from one beat to another is usually
normal in diseased muscle, but the fraction recircu-
lated is reduced.

Ergometrine-induced changes in left
ventricular volume in patients with
ischaemic heart disease

G J Davies, S Chierchia, F Crea, M Morgan,
T Pratt, Franca Mongiardi, A Maseri
Royal Postgraduate Medical School, Hammersmith
Hospital, London

Left ventricular volume (praecordial counting of
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99niTc-labelled blood pool) and the 12 lead electro-
cardiogram were monitored continuously in 10
patients with ischaemic heart disease, in the basal
state and after intravenous ergometrine (0 15 to

0 35 mg).
All patients developed progressive dilatation of

the left ventricle over a period of 9-6 + 1-7 minutes,
culminating in typical angina associated with
diagnostic ST segment changes in six patients
and trivial or no changes in four patients. The
maximum percentage change in end-diastolic
volume, end-systolic volume, stroke volume, and
ejection fraction was 38 ± 14, 10 ± 49, - 20 ± 14,
-37± 12, respectively in the former group, and
31 ± 15, 90 ± 35, -7± 12, -29± 6 in the latter
group. No significant changes were found in five
normal subjects. All except one patient (with no

electrocardiographic changes) had significant coro-

nary atheromatous stenosis. In 10 episodes (two
patients) of spontaneous myocardial ischaemia
at rest with coronary artery spasm (shown by
angiography) similar changes in left ventricular
function were seen, but their onset was abrupt
with rapid progression.
Angina may be accompanied by deterioration in

left ventricular function without diagnostic electro-
cardiographic changes. The time course of left
ventricular volume changes after ergometrine may

be related, in part, to increase in left ventricular
preload and may not be the result only of myocardial
ischaemla.

Psychological sequelae of profound
hypothermia and circulatory arrest in
children subjected to open heart surgery
before age of 2 years: blind controlled
study

F C Wells, S Coghill, C Lincoln
Department of Cardiothoracic Surgery, Brompton
Hospital, and Department of Child Psychiatry,
University College Hospital, London

The introduction of profound hypothermia and
circulatory arrest, giving a still and bloodless
operating field, has allowed earlier correction of
congenital heart defects.
Concern still exists that absent cerebral circula-

tion, even with profound hypothermia, may cause

cerebrai damage, despite several previous reports
to the contrary, which can be criticised on methodo-
logical grounds. The present study was designed to
overcome these criticisms, and yields very dif-
ferent results

Twenty-six children were studied who underwent
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cardiac surgery with profound hypothermia and
circulatory arrest. These control groups were
studied: (1) children with similar cardiac defects
operated upon using continuous perfusion (15
children); (2) sibs of the hypothermia arrest group
(12 children); (3) sibs of the continuous perfusion
group (12 children).

All children were tested at age 5 years by quali-
fied psychologists using the "McArthy Scales of
Childrens' Abilities".
The intelligence test scores of the hypothermic

arrest group were significantly lower than those
of the control groups (p < 0 0017), Table.

Mean IQ

Hypothermic arrest group 88 7
Control surgical group 99-5
Siblings of hypothermic arrest group 108 4
Siblings of control surgical group 96-3

These results contradict the reassuring conclusion
of most other studies and suggest that hypothermic
arrest should be used only when essential for safe
correction.

Fate of aortic, pulmonary, and coronary
anastomoses after anatomical correction of
transposition of great arteries (TGA)

M Yacoub, A Bernhard, P Lange, R Radley Smith
Harefield Hospital, Harefield, Middlesex, and
Kiel University, Kiel, West Germany

Anatomical correction of transposition of the great
arteries entails circumferential anastomoses of the
aorta, and pulmonary and coronary arteries at a
very young age. The fate of these anastomoses is of
crucial importance for the long term results of this
operation. In an attempt to clarify this, 15 patients
were studied by repeat cardiac catheterisation
and angiography one to 3-5 years (mean 15 years)
after operation. The ages at the time of correction
varied from 8 weeks to 9 years; 12 were below the
age of 2 and six below the age of 1 year. There
were no gradients recorded at the site of the aortic
anastomosis, with angiographic evidence of normal
growth in all patients. The coronary ostia were
adequately visualised in all patients with no evidence
of ostial stenosis or significant kinking of the proxi-
mal coronary arteries. For the pulmonary
anastomosis it was necessary to use a dacron tube in
three and a tube of homologous dura measuring
2-5 cm in diameter in 12 patients. This new non-
valved conduit was placed on the right of the aorta
in six and on the left in nine. Three patients had
supravalvar pulmonary stenosis with a gradient of
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30 mm or more. All these patients had the conduit
placed on the right side.

It is concluded that the aortic and coronary
anastomoses appear to grow satisfactorily, supra-
valvar pulmonary stenosis occurs only when the
pulmonary artery is placed to the right of the aorta,
and that large tubes of homologous dura allow for
normal growth of the pulmonary artery.

Tetralogy of Fallot in adults-clinical
features and long term surgical results

R G Charles, P J Commerford, W Beck, C N
Barnard
Cardiac Clinic, Groote Schuur Hospital, Cape
Town, South Africa

Information on adults with tetralogy of Fallot is
limited. Forty-six patients aged 20 to 45 years
(mean 28-5 years) underwent total correction of
tetralogy of Fallot in the 20 years to January 1980.
Fifteen had undergone previous palliative surgery.
As in children, dyspnoea and central cyanosis
were the commonest features but, in contrast,
cardiomegaly, audible P2, anginal pain, and previous
infective endocarditis were prominent. A right
atrial "a" wave greater than 10 mmHg (17 patients)
and right ventricular end-diastolic pressure greater
than 9 mmHg (30 patients) were evidence of
impaired right ventricular function. Aortic regurgi-
tation was the commonest additional lesion.
Additional aortic or tricuspid valve replacement
(five patients) and a valved conduit from right
ventricle to pulmonary artery (three patients)
were required. Prolonged ventilation and bronchial
collateral haemorrhage were the commonest post-
operative complications. Hospital mortality was
6-5%. In 10 patients who were restudied the outflow
gradient was less than 50 mmHg and the septal
repair intact. Twenty-two of 24 patients followed
for one to 19 years (mean 8-6 years) lead normal
lives. In conclusion, adults with tetralogy of Fallot
remain in need of total correction which can be
performed safely with long term symptomatic
improvement.

Isolated anterior mitral cleft; two
dimensional echocardiographic assessment
and differentiation from "clefts" associated
with atrioventricular septal defect

J F Smallhorn, M de Leval, J Stark,
J Somerville, J F N Taylor, R H Anderson,
F J Macartney
The Hospital for Sick Children, Great Ormond
Street, London

Congenital mitral regurgitation may result from
various anatomical substrates, among which is
isolated cleft of the anterior (aortic) leaflet. Though
rare, this lesion is important because, unlike most
forms of mitral regurgitation, it is eminently
suitable for conservative surgical repair.
No previous method of investigation has enabled

reliable recognition of this defect. It has been
impossible to refer patients with mitral regurgitation
for operation and be sure that mitral valve replace-
ment will be unnecessary.

Using two dimensional echocardiography, five
cases of isolated anterior mitral cleft have been
identified in children with mitral regurgitation.
The appearances were quite different from those of
the "cleft" in the mitral valve of 30 patients with
atrioventricular defects. Here the "cleft" between
anterior and posterior bridging leaflets invariably
pointed towards the ventricular septum, whereas
isolated anterior mitral clefts always pointed towards
the left ventricular outflow tract.
Four children underwent angiocardiography,

which was not specific for the mitral abnormality.
The fifth was operated upon without cardiac
catheterisation. All had repair of the anterior
mitral cleft. Only two had any residual regurgitation,
and that was minimal.
Our current policy is therefore to operate on such

patients without prior invasive studies if the
regurgitation is more than mild.

Atrioventricular discordance-two
dimensional echocardiographic study

G R Sutherland, J Smallhorn, M Rigby,
S Hunter, R H Anderson
Freeman Hospital, Newcastle upon Tyne,
The Hospital for Sick Children, London, and
Cardiothoracic Institute, Brompton Hospital,
London

Atrioventricular discordance is associated with a
spectrum of complex cardiac malformations in-
cluding congenitally corrected transposition. Theo-
retically, two dimensional echocardiography should
be the ideal technique to define this spectrum.
Accordingly, 43 patients with atrioventricular
discordance (33 laevocardia; 10 dextrocardia), all
with correlative catheterisation data, were studied.
Two dimensional echo did not identify atrial

morphology. Atrial situs (41 solitus, two inversus)
was derived from high kV filter films. Right
ventricular morphology was identified in 31 patients
-and left -ventricular morphology in 36 patients.
A common atrioventricular valve was present in two
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patients. In the remaining 41 patients, the right
atrioventricular valve was visualised as bileaflet
with paired chordae in 41 patients and the left
valve as trileaflet in 29 patients. Complex atrio-
ventricular valve malformations were identified
in 14 patients. Reversed atrioventricular valve
septal leaflet implantation occurred only in 11
patients with an intact atrioventricular septum
(nine with no ventricular septal defect and two with
isolated subpulmonary defects). In 30 patients
where a perimembranous inlet defect excavated the
atrioventricular septum, septal leaflet implantation
was at a common level. A wide spectrum of abnor-
mal ventriculoarterial connections was defined;
(i) ventriculoarterial discordance (30 patients);
(ii) single outlet (seven patients), and (iii) double
outlet right ventricle (five patients).
We conclude that an integrated radiographic/

two dimensional echocardiographic approach con-

sistently defined atrioventricular discordance, revea-

ling a much wider spectrum of associated malform-
ations than those previously reported.

Systolic anterior motion of mitral valve:
chordal or valve participation and its
relevance to presence and degree of
obstruction in patients with hypertrophic
cardiomyopathy

M Ballester, R Donaldson, A Rickards,
L McDonald
The National Heart Hospital, London

Two different two dimensional echocardiographic
patterns of systolic anterior motion have been
observed in patients with hypertrophic cardio-
myopathy. In some patients the anterior and
posterior leaflets of the mitral valve, chordae
tendineae, and occasionally the anterolateral papil-
lary muscle were seen to encroach in systole upon
the left ventricular outflow tract. Chordae tendineae
without involvement of the mitral leaflets were seen

to cause systolic anterior motion in a second group.
Other patients did not show systolic anterior motion.
A retrospective blind study was performed to
investigate the relevance of the different two
dimensional echocardiographic patterns of valve
participation to the presence and degree of obstruc-
tion and mitral regurgitation in 27 patients with
hypertrophic cardiomyopathy. Obstruction was
absent in six without systolic anterior motion.
In 11 in whom the chordae alone were responsible
for the systolic anterior motion the gradient
averaged 10 mmHg (0 to 23). Ten with systolic

Proceedings of the British Cardiac Society

anterior motion resulting from major participation
of the leaflets were found to have a mean gradient
of 81-4 mmHg (20 to 150). In all three groups
mitral regurgitation was present: two of six without
in the systolic anterior motion; four of 11 with
systolic anterior motion caused by involvement
of the chordae, and six of nine caused by the
leaflets. In conclusion: (1) chordal or leaflet par-
ticipation in systolic anterior motion is relevant to
the presence and degree of obstruction; (2) leaflet
involvement usually implies severe obstruction;
(3) mitral regurgitation in hypertrophic cardiomyo-
pathy may be the result of systolic distortion of
mitral valve apparatus.

Assessment of neurons in dilated (congestive)
cardiomyopathy: new concept of
pathogenesis

E G J Olsen, D S Amorim
Department of Histopathology, National Heart
Hospital, Cardiothoracic Institute, London

The aetiology of dilated (congestive) cardiomyo-
pathy (COCM) remains unknown. Possible viro-
logical and immunological contributory factors
have been suggested and evidence exists of
parasympathetic dysfunction even in the early
prefailure stage.
To confirm the physiological findings counting

and assessment of neurons in right atrial strips
(between the venae cavae) have been undertaken in
seven patients with COCM and compared with
similar strips from five normal individuals. The
tissue was divided, blocked, paraffin embedded, and
sectioned serially (7 Hm thick). Every seventh
section was stained with haematoxylin and eosin
and intervening random sections with Miller's
elastic van Gieson stain.
The results showed a significant reduction of the

number of neurons in COCM: 4565 ± 471, com-
pared with normal controls in whom 6412 ± 377
neurons were found (p<0 002). Furthermore,
morphological abnormalities, particularly in the
amount of collagen tissue, were noted. Comparison
with three known cases of Chagas's heart disease
was also made.

It is concluded that depletion of neurons may be
aetiologically related to COCM, possibly by a cell
mediated immune response related to an initial viral
infection and that neuronal depopulation is linked
with evidence of parasympathetic dysfunction.
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Emission computed tomography of lungs in
pulmonary embolism

O Khan, R M Donaldson, I Cullum, P Jarritt
Institute of Nuclear Medicine, Middlesex
Hospital, London

Ventilation-perfusion lung scans obtained by
conventional imaging and emission computed tomo-
graphy (ECT) studies using standard radiopharma-
ceuticals (133 Xenon and 991"Tc-MAA) were
compared in 84 patients with suspected embolic
lung disease. The Cleon-711 whole body emission
tomographic scanner and the IGE 400T rotating
gamma camera (with multiplane imaging capabil-
ities) were used for emission section scanning. Data
from pulmonary angiography were also available in
a number of cases.

Concordant data were obtained in 72 cases (57
positive, 15 negative); results were discordant in 10
patients and two studies were indeterminate. In
eight patients the conventional perfusion images
appeared to be normal while ECT showed un-
equivocally the presence of perfusion deficits.
Multiplane section imaging thus increased the
sensitivity of lesion detection by 10% and excellent
correlation was obtained between the ECT images
and the data from pulmonary angiography.

Section scanning with ECT permitted display
of the entire lung volume and clearer definition
of the mediastinal space, with substantial improve-
ment in image contrast and information with depth.
This leads to increased accuracy in the detection of
the extent of perfusion impairment. Image recon-
struction of the lung in the coronal plane appears to
provide optimal data for documentation of seg-
mental perfusion defects, and emission computed
tomography appears to have a promising future in
the detection of embolic lung disease.

Drug-induced modulation of low density
lipoprotein receptor in man

J Shepherd,* Jennifer M Stewart, A R Lorimer,
C J Packard
University Departments of Biochemistry* and
Medical Cardiology, Royal Infirmary, Glasgow

High circulating low density lipoprotein levels, as
found in type II hyperlipoproteinaemia, predispose
to premature and severe coronary atherosclerosis.
This study describes, in 12 such subjects, the effects
on low density lipoprotein metabolism of two
hypolipidaemic drug regimens.

Bezafibrate (B, 600 mg/d) significantly lowered

total plasma cholesterol by reducing circulating
levels of very low density lipoproteins and low
density lipoprotein (by 30%0 and 11%, respectively).
The hypolipidaemic action of cholestyramine (C,
24 g/d) was confined to low density lipoprotein
cholesterol which fell 33%' during treatment.
Neither drug affected high density lipoprotein
cholesterol.
The kinetic variables of low density lipoprotein

metabolism were measured in the type II subjects
before and during administration of the drugs. Both
B and C increased the plasma fractional clearance
rate of low density lipoprotein by 16°' and 29%,
respectively. This was the result entirely of a 65%
and 100% increase in receptor mediated catabolism
of the lipoprotein. Its fractional removal rate by the
receptor independent pathway remained the same.
We conclude that despite their differing actions

on HMG CoA reductase and bile acid metabolism,
both drugs induce qualitatively similar changes in
low density lipoprotein receptor activity.

Isolated human heart cells

T Powell, M F Sturridge, D A Terrar,
V W Twist
Departments of Physics as Applied to Medicine,
and Pharmacology and Therapeutics, The
Middlesex Hospital Medical School; Department
of Cardiothoracic Surgery, The Middlesex
Hospital, London

The isolation of human cardiac myocytes from
tissue excised during the treatment of patients by
cardiac surgery has permitted preliminary study
of their electrical activity and responses to cate-
cholamines.
The technique for isolating the cells has been

developed from similar methods employed for rat,
guinea-pig, and canine tissue, and involves incuba-
tion of chopped tissue in a series of solutions
containing trypsin and collagenase.

In six separate experiments, good yields of
myocytes have been obtained from samples of right
ventricular infundibulum of children (4 to 10 years)
undergoing correction of Fallot's tetralogy. The
isolated cells are 60 to 140 ,um long, 10 to 30 ,utm
wide, and have typical cardiac morphological
characteristics. They are capable of generating
action potentials from resting membrane potentials
of -76±7 mV (mean+ SD: n=12) and can be
paced electrically. Administration of catecholamines
produced a rise in the plateau phase of the action
potential, consistent with responses observed in vivo.
We think this technique can be developed to

197

 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.47.2.188 on 1 F
ebruary 1982. D

ow
nloaded from

 

http://heart.bmj.com/


198

provide another index of myocardial preservation
during cardiac surgery.

Cardiac arrhythmias and
electrocardiographic changes related to
hypoxaemia in heavy smokers and in patients
with chronic obstructive airways disease

V G Tirlapur, E M Kafetzakis, M A Mir
Department of Medicine, Welsh National School
of Medicine, University Hospital of Wales,
Heath Park, Cardiff

Heavy smokers with ischaemic heart disease and
patients with chronic obstructive airways disease
are known to have a high incidence of cardiac
arrhythmias. Since hypoxaemia is common to both
groups, we recorded continuous modified V5 lead
through Medilog 2 recorder and arterial oxygen
saturation (SaO2) through a Hewlett-Packard ear
oximeter during the night in eight "blue bloaters",
and six smokers with ischaemic heart disease.

In seven "blue boaters" the mean basal nocturnal
SaO2 fell to below 80%,/ and all developed multiple
atrial and ventricular premature contractions and a

high resting heart rate; six patients had a prolonged
QTc, and three developed ST-T changes. Oxygen
therapy (24%) increased their basal SaO2, reduced
their ectopic activity, reduced the resting heart rate
(p<001), abolished ST-T changes, significantly
(p < 0-001) reduced the amplitude ofR and S waves,
and shortened the QTc in four non-smokers. In
heavy smokers the estimated mean basal SaO2 (car-
boxyhaemoglobinaemia and oximeter reading)
during the night fell to 84%', the resting heart rate
was higher than normal subjects and they had ectopic
activity as well as a prolonged QTc. Oxygen
treatment did not improve the electrocardiographic
changes either in this group or in smokers with
chronic obstructive airways disease. A long acting
beta-adrenoreceptor blocking agent (nadolol) reduc-
ed ectopic activity in smokers but did not influence
other electrocardiographic changes. These studies
suggest that sustained hypoxaemia contributes to
myocardial dysfunction in "blue bloaters" and in
heavy smokers. Oxygen treatment is beneficial in
the former but ineffective in the latter because of
carboxyhaemoglobinaemia.

Usefulness of psychological questionnaires
in evaluation of patients with mitral valve
prolapse syndrome

T S Callaghan, M E Scott
Professorial Medical Unit, Royal Victoria Hospital,
Belfast, and Cardiac Unit, Belfast City Hospital

Proceedings of the British Cardiac Society

Psychological disturbances are commonly recog-
nised in the mitral valve prolapse syndrome. To
evaluate the frequency and types of psychological
disturbances encountered, 105 patients with echo-
cardiographically confirmed mitral valve prolapse
syndrome and 95 control subjects were asked to
complete psychological questionnaires-the hys-
teroid-obsessive questionnaire (HOQ), the Eysenck
personality inventory, forms A and B (EPQA,
EPQB), and The Middlesex Hospital question-
naire (MHQ).
On average, patients with mitral valve prolapse

syndrome were neither less extrovert nor truthful
than controls (p>0 05) and did not show altered
hysteroid traits (HOQ, p>0 05; MHQ "H"
score p > 005).

Free-floating anxiety scores were much higher in
patients with mitral valve prolapse syndrome than
in controls (MHQ "A" p < 0-001, EPQ "N"
(A + B), p < 0-001). Obsessoid scores were also
much higher in patients with mitral valve prolapse
syndrome (p < 0-001), as were depressive and
paranoid scores. Somatisation, the tendency to
localise psychological disturbances to body sites,
was much more obvious in patients with mitral
valve prolapse syndrome than in controls
(p < 0o0001).

Patients with mitral valve prolapse syndrome,
therefore, showed very abnormal psychological
questionnaire scores, suggesting that mitral valve
prolapse syndrome is closely related to Da Costa's
syndrome, the soldier's heart syndrome, the effort
syndrome, and neurocirculatory asthenia.
Our results indicate that anxiety and the other

psychological disturbances are prominent features
of the mitral valve prolapse syndrome and probably
influence the symtomatology of the condition.
Using the tests listed, the pattern of abnormalities
in the psychological scores appears sufficiently
characteristic to help confirm the diagnosis in
suspected cases. We are currently comparing the
scores of patients with the mitral valve prolapse
syndrome with those from patients with long-
standing symptoms resulting from other conditions,
such as ischaemic heart disease.

Pharmacological mapping in rabbit heart

J S Millar
Department of Pharmacology, University of
Oxford

A method for studying the relative effects of drugs
in various parts of the rabbit heart shows that
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different regions exhibit quantitatively different
responses to the same drug. Intracellular potentials
were recorded from the sinoatrial node and atrial
muscle, and from the His bundle, terminal Purkinje,
and ventricular cells, before and after exposure to
three drugs, Melperone, UP 339. 01, and alinidine.
All these compounds produce a bradycardia in
isolated hearts, but the sinoatrial node records
indicate that they do so by entirely different
mechanisms.

In papillary muscle UP depressed the maximum
rate of depolarisation but only by half as much as
observed in the atrium at comparable concentra-
tions. In atrial tissue APD9o (but not APD20 or
APD5o) was slightly increased, whereas in ventricu-
lar muscle APD (action potential duration) was
uniformly prolonged even by the lowest concen-
trations. Even within the ventricular conduction
system Melperone had quantitatively different
effects at proximal and distal sites. Melperone
(10.7,uM) prolonged APD9o by 54% in the bundle
of His and by 40% in ventricular muscle. In
contrast, in terminal Purkinje cells, APD9o was
increased by only 15-6%.

It was concluded than an antiarrhythmic agent
cannot be fully characterised unless a "pharmacolo-
gical map" presents relative quantitative effects
on all parts of the heart.

Platelets and coronary artery disease
clinical and experimental study

J J Dalal
Welsh National School of Medicine, Cardiff

Platelet counts, aggregates, and in vitro aggregation
were measured in arterial, coronary sinus, and
peripheral venous blood in patients with and without
coronary artery disease. Platelet counts were
unaltered. Aggregates were present in coronary sinus
blood during spontaneous or ergometrine-induced,
but not during pacing-induced angina. Aggregates
were high in systemic blood only from patients with
unstable angina. In patients with coronary artery
disease, in vitro aggregation was increased in
coronary sinus blood at rest but reduced during
pacing-induced ischaemia. Peripheral venous levels
of beta-thromboglobulin were raised in patients
with angina and myocardial infarction.

Myocardial hypoxia in the isolated perfused rabbit
heart resulted in the release of an antiaggregatory
substance into the effluent perfusate. This release was
not prevented by the addition of cyclo-oxygenase
inhibitors, eicosatetraynoic acid or quinacrine to
the perfusate. No increase in the effluent concentra-
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tion of 6-keto-prostaglandin Fl. was evident during
these hypoxic periods.
These findings suggest that platelet aggregability

is increased on transit through stenotic coronary
arteries but reduced during ischaemia by the release
of an antiaggregatory substance. During severe
proximal constriction sufficient to cause angina at
rest when there is presumably greater turbulence
and platelet damage at the site of stenosis, the
ischaemia-induced antiaggregatory effect is insuf-
ficient to prevent aggregate formation.

Role of cardiac beta-receptors in
development of adaptive cardiac hypertrophy

Ingegerd Ostman-Smith
Department of Cardiovascular Medicine, John
Radcliffe Hospital, Headington, Oxford

Experiments have been carried out in rats to test
the hypothesis that a substance liberated from the
terminals of cardiac sympathetic nerves is the
factor that induces compensatory cardiac hyper-
trophy. It was found that prior chemical sympathec-
tomy (high dose guanethidine treatment) completely
prevented the adaptive cardiac hypertrophy caused
by chronic exercise. Isoprenaline-induced cardiac
hypertrophy was not affected by chemical sympa-
thectomy, suggesting that it is the action of norz-
drenaline on cardiac beta-adrenoceptors which
induces cardiac hypertrophy. Further evidence
that noradrenaline is the trigger factor is that the
compensatory hypertrophy that follows aortic
coarctation was reduced by 65% by oral treatment
with propranolol, through an action which was
independent of any reduction in cardiac work.

It is proposed that noradrenaline secreted from
cardiac sympathetic nerves is the trigger that
initiates adaptive cardiac hypertrophy; that this
action of noradrenaline is mediated by beta-
adrenoceptors; and that in clinical medicine
treatments that interfere with neurotransmission
in cardiac sympathetic nerves may prevent cardiac
hypertrophy from becoming excessive and inter-
fering with myocardial function.

Regional variation of left ventricular
transit time in normal ventricles and those
with abnormal contraction

S Walton
Department of Cardiology, Middlesex Hospital,
Mortimer Street, London

This study demonstrates regional differences in the
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time taken for a radionuclide bolus to pass through
the left ventricle.
A combination of left ventricular ejection frac-

tion estimation and a relatively new radionuclide
technique which can be used to detect regional
ventricular disease-phase imaging-was used to
divide 33 subjects with chest pain into 13 normal
and 20 with abnormal ventricles. The time taken
for an intravenously injected radionuclide bolus
to appear and to pass through septal, apical, and
lateral left ventricular segments was measured
in all subjects.

In the normals, appearance times were larger in
the apical (8 ± 1 cardiac cycles) than septal (7 ± 1)
and lateral (7 ± 1) segments and transit times pro-
longed (apical 36 ± 6, septal 24 ± 5, and lateral
26 ± 5). Compared with the normals, those with
abnormal ventricles had longer appearance and
transit times but the differences between the apical
and the two basal regions persisted. These subjects
also manifested differences between septal and
lateral transit times (mean difference 5 ±5) which
had not been present in the normals (mean difference
1± 1).
The left ventricle is a poor mixing chamber.

Pools of relative stasis are found at the apex in
both normal and abnormal ventricles and, in the
latter, in the body of the chamber.

National survey of deaths from aortic valve
disease

H Tunstall Pedoe*
Epidemiology Department, St Mary's Hospital
Medical School, London

The circumstances of deaths from aortic valve
disease were investigated by obtaining copies of all
death certificates issued with that diagnosis in sub-
jects aged below 70 who died in England and Wales
in 1979. A questionnaire was sent to the relevant
general practitioners, hospital doctors, and coroners
asking for details of the previous degree of recogni-
tion of the disease, the medical care received, and the
suddenness of death.
There were 261 cases of mixed aortic and mitral

valve disease studied and 923 cases of pure aortic
valve disease and the results of the survey showed
distinct differences between them. In the mixed
valve disease category 80% were on treatment; 5%
were fully fit a month before death and in 4% the
diagnosis was made for the first time at necropsy.
By contrast, only 57% of the pure aortic valve
disease cases were on treatment whereas 17% were
*Present address: Cardiovascular Epidemiology Unit, Ninewells
Hospital and Medical School, Dundee.
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fully fit one month before death and in 22% the
diagnosis was first made at necropsy. Of the mixed
valve disease cases, 72% had been diagnosed more
than five years versus only 37% of the pure aortic
valve disease cases. More than a third of the mixed
cases had had surgery and 18% of those with
aortic valve disease; in half of all these cases the
surgery was within one month of death.

Despite the advances in treatment the diagnosis of
aortic valve disease is still frequently missed.

Late results of mitral valve replacement
using unstented antibiotic sterilised aortic
homografts

S A Qureshi, M A Halim, Y J Coe, M K Towers,
M H Yacoub
Harefield Hospital, Harefield, Middlesex

Three hundred and seventy-nine patients who
underwent mitral valve replacement using unstented
antibiotic sterilised aortic homografts, have been
followed up for two to 10 years (mean 73 months).
Patients requiring additional aortic valve replace-
ment were excluded. The commonest cause was
rheumatic heart disease (320 patients), followed by
floppy valve syndrome (42 patients). There were
37 early deaths (9 8%) and 92 late deaths (24%).
The actuarial survival of operative survivors was
83% at three years, 75% at five years, and 61% at
nine years. Technical valve failure occurred in six
patients (1 6%), infective endocarditis in 19 (5%),
and degeneration of the valve in 30 (8%). The
cumulative probability of freedom from endocardi-
tis was 96% at three years, 94% at five years, and
91 4% at nine years, while that of freedom from
valve degeneration was 99% at three years, 97% at
five years, and 67% at nine years. There were no
early embolic episodes, but late embolism occurred
in five patients (1 3%).

It is concluded that homograft replacement of
the mitral valve gives satisfactory results for up to
10 years. There is, however, a continuing incidence
of endocarditis, and a progressive increase in the
rate of valve degeneration after the sixth year.

Surgical outcome in post-infarction
ventricular spetal defect

L Fananapazir, C L Bray
Regional Cardiac Centre, Wythenshawe Hospital,
Manchester

The cases of 50 consecutive patients treated for
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post-infarction ventricular septal defect were
reviewed. Cardiac catheterisation was carried out
in all patients and surgical repair was undertaken
in 32 patients.
The main factors affecting surgical outcome were

the site of infarction and the extent of right ventri-
cular damage.

Anterior myocardial infarction carried a better
hospital survival rate than inferior infarction (67%
and 31%, respectively). Right ventricular free wall
infarction, present in 39% of anterior infarctions
and 69% of inferior infarctions, carried a poor
prognosis. Of patients with good right ventricular
contraction, 80% (12/15) survived the operation
compared with only 24% (4/17) of patients with
poor right ventricular contraction.

Operation within 24 hours to 14 days of infarc-
tion carried a survival rate of 50% (7/14), similar
to that in patients operated after two weeks of
infarction (9/18).
The 18 patients who did not have an operation

either died suddenly before scheduled operation or
were considered poor surgical risks. Of these, 12
patients died within one week of infarction, five
patients survived between two weeks and three
months, and one patient with good right ventricular
contraction and anterior infarction refused operation
and survived four and a half years.
We conclude that early surgical repair should be

considered in all patients with post-infarction
ventricular septal defect and early operation in
patients with good right ventricular contraction
carries an excellent prognosis.

Heart and lung transplantation

J Wallwork, B A Reitz, N E Shumway
Department of Cardiovascular Surgery, Stanford
University Medical Center, Stanford, California,
USA

As part of our heart transplantation programme we
have begun clinical trials of combined heart and
bilateral lung transplantation. Between 9 March
and 28 July 1981 three patients underwent heart-
lung transplantation. Indications were: primary
pulmonary hypertension (45-year-old woman);
congenital heart disease with Eisenmenger syndrome
(30-year-old man and 28-year-old woman). Opera-
tive technique included anastomosis of trachea just
above the carina, ascending aorta, and right atrium.
Graft ischaemic times were 55, 62, and 75 minutes.
Ventilatory support was removed within 30 hours
postoperatively in two patients. Case 3 (28-year-old
woman with two previous cardiac operations) had
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extensive perioperative haemorrhage, hepatic and
renal failure, and died four days after operation.

Immunosuppression is provided by Cyclo-
sporin-A and low dose prednisone, supplemented
perioperatively with azathioprine, rabbit antithymo-
cyte globulin, and methylprednisolone. Rejection
was diagnosed by serial endomyocardial biopsy
on two occasions in one patient; pulse therapy of
methylprednisolone and rabbit antithymocytic
globulin produced resolution. No significant infec-
tion or tracheal complications have occurred. Two
patients continue well, five months and three
months after operation. Our experience suggests
the feasibility of heart-lung transplantation for
endstage cardiopulmonary disease.

Value of ST segment/heart rate relation
during exercise as index of severity of
coronary artery disease

D A S G Mary, M S Elamin, D R Smith,
R J Linden
Department of Cardiovascular Studies, The
University of Leeds, and Department of Medical
Cardiology, The General Infirmary, Leeds

Recently, in a group of 64 patients with angina
pectoris admitted for coronary arteriography,l
it was suggested that the maximal rate of progression
of ST segment depression relative to increases in
heart rate during exercise (maximal ST/HR slope)
may be used reliably to predict the presence and
severity of coronary artery disease.
The ability of the test to predict has now been

examined in 160 patients with angina; the patients
included 41 patients on beta-blocker treatment and
nine with valve disease, hypertrophic cardiomyo-
pathy, or left bundle-branch block. In 129 patients
there was significant coronary artery disease
(>75% luminal narrowing of at least one major
artery). The maximal ST/HR slope averaged 18 1mm
beat per min per 103 (range 13 to 21) in 37 patients
with single-vessel disease, 43-8 mm beat per min
per 103 (range 32 to 59) in 54 patients with double-
vessel disease, and 85-9 mm beat per min per 103
(range 69 to 137) in 38 patients with triple-vessel
disease. These values are significantly different
from each other (p < 0 0005, unpaired t test).
In 31 patients without significant coronary artery
disease, the maximal ST/HR slope averaged 8-8
mm beat per min per 103 (range 3 to 11) and was
significantly different from that in any of the three
groups with significant coronary artery disease
(p <0.0005). All these results are precisely within
the ranges previously described as predicting
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insignificant, one, two, or three vessel disease.
It is concluded that the maximal ST/HR slope

accurately predicts, without false results, the
presence and severity of coronary artery disease in
individual patients with angina pectoris.

Reference

' Elamin MS, Mary DASG, Smith DR, Linden RJ. Prediction of
severity of coronary artery disease using slope of submaximal ST
segment/heart rate relationship. Cardiovasc Res 1980; 14: 681-91.

Factors affecting use of R wave changes in
detection of myocardial ischaemia

J Deanfield, Diane England, Caroline Savage,
G Davies, K Fox
Division of Cardiovascular Disease,
Hammersmith Hospital, London

Analysis of R wave amplitude change has been
advocated for the improved diagnosis of coronary

disease. We studied three groups of patients (off
treatment) to assess the diagnostic value of this
measurement, its reproducibility, and relation to left
ventricular volume. Two hundred patients under-
going coronary angiography (group A) had 16 lead
praecordial exercise mapping. Ten patients with
proven coronary disease and exercise ST depression
underwent three identical exercise tests within six
weeks. In a further 10 patients (group C), R wave
amplitude and left ventricular volume were continu-
ously assessed during provocative tests for ischaemia,
using a technetium-99M labelled blood pool and
scintillation probe. In group A, 154 patients had
coronary disease: the R wave increased or remained
unchanged in 61 patients and fell in 93 (sensitivity
40%). R wave increased or did not alter in 30 of
46 patients without coronary disease (specificity
35%). The sensitivity and specificity for ST
depression were 79% and 89%, respectively. In
group B, the R wave changes during serial tests
were consistent in each individual, but inconsistent
for the group. Similarly in group C the relation
between R wave and left ventricular volume was

reproducible in each patient, but different between
patients consistently related to ST depression or left
ventricular volume changes. Praecordial R wave

changes are not consistently related to ST depres-
sion or left ventricular volume. In addition, they
are too variable to have diagnostic value in patients
with coronary disease.

Proceedings of the British Cardiac Society

Ambulatory ST segment monitoring with
frequency modulated system-facts, artefacts,
and fallacies

V Balasubramanian, A B Davies, M J Bowles,
E B Raftery
Northwick Park Hospital and Clinical Research
Centre, Harrow, Middlesex

Using an Oxford Medilog Mark 2 frequency
modulated recorder we obtained 1200 tapes during
ambulant daily activity on 360 patients with suspec-
ted or confirmed ischaemic heart disease. Scrupu-
lous care was taken to apply electrodes properly
and anchor cables and recorder securely. The tapes
were analysed using newly-developed computer
techniques and analogue write-outs. Satisfactory
tapes for accurate ST segment analysis were
obtained in 89%. Recorder malfunction and internal
cable fracture accounted for the majority of failures
and the rest were the result of electrode problems.
Common artefacts were DC shift, noisy signals
caused by recorder playback head misalignment,
and noisy baseline. Clock failure was seen in about
10% of tapes and inaccurate time signals in another
15%. A curious ST segment elevation resembling
Prinzmetal's angina was seen during clock failure
in three tapes. Fastidious care and maintenance of
recorders with a high awareness for artefact identi-
fication and elimination were essential for successful
and accurate monitoring of ambulatory ST segment
changes. Digital analysis or analogue write-outs
were developed for quantification and replaced
visual analysis for accurate results. All results were
compared with computer assisted exercise testing
using identical leads and methods of analysis.
Ambulatory ST monitoring was identical to
exercise testing in 80% of patients, 20% disclosed
additional information unavailable during exercise
testing. Those changes included ST segment
elevation, ST depression associated with ST
elevation, multiple episodes of ST depression
unassociated with heart rate increase, and dissocia-
tion between severity of changes during exercise
testing and ambulatory monitoring. These findings
firmly established ambulatory ST segment monitor-
ing as a valuable additional investigation to exercise
testing.

Is computer analysis of exercise testing
worth while?

A B Davies, V Balasubramanian, M J Bowles,
E B Raftery
Northwick Park Hospital and Clinical Research
Centre, Harrow, Middlesex
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Computer assisted exercise testing provides accurate
and objective assessment of electrocardiographic
changes during exercise and facilitates the quantifi-
cation of numerous derivatives of these changes.
These systems are, however, very expensive.
In order to evaluate the merits and limitations of
such a system we have studied a group of 90 patients
referred with chest pain who subsequently under-
went coronary arteriography. Seventy variables
obtained from each patient during exercise testing
were submitted to discriminant analysis. Using only
six of these variables it was possible to obtain a
positive predictive value of 85%.
By far the most important variable was the ST

slope index [(ST max - ST rest) + ST slope].
Electrocardiographic changes observed at peak
exercise changed very rapidly during the period
immediately after exercise clearly showing that the
electrocardiogram must be monitored during and
not after exercise.
We feel that, because of the ability to monitor

variables such as ST segment slope during exercise
with accuracy and objectively, exercise laboratories
should include a computerised analysis system.

Fully implantable automatic scanning
pacemaker for tachycardia termination

A W Nathan, A J Camm, R S Bexton, K J
Hellestrand, R A J Spurrell
St Bartholomew's Hospital, London

A new fully implantable scanning pacemaker,
requiring no external control unit, has been im-
planted in 13 patients. On detection of tachycardia
an extrastimulus is generated at a preprogrammed
initial coupling interval. Failure to terminate
tachycardia leads to a reduction in this coupling
interval by 6 ms, a process that may, if necessary,
be repeated up to a maximum of 15 times. A second
extrastimulus may also be selected at a program-
mable but static coupling interval from the first.
A memory function is incorporated to reuse success-
ful timings immediately should tachycardia recur.

Six of the patients had intra-atrioventricular
nodal re-entrant tachycardia, and seven had atrio-
ventricular re-entrant tachycardia. Tachycardia
cycle length varied from 275 to 430 (mean 332) ms
and patients suffered 0-25 to 450 (mean 42) attacks
per month. Ten were considered to have failed
conventional medical treatment (3 to 7, mean 5-3
drugs), while three elected for pacing early in their
management. Six had previously received patient-
activated pacemakers. The right ventricle was paced
in 10 patients (three single, seven double extra-
stimuli), and the right atrium was paced in three
(double stimuli). Pacing was fully effective both
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lying and standing in all patients, though two
required beta-blockade to allow termination in the
upright posture. Termination usually occurs before
a sustained tachycardia has been appreciated by the
patient, though one patient had a sustained tachy-
cardia requiring reprogramming of the pacemaker.

Analysis of persistent symptoms in patients
paced for carotid sinus syncope

C Morley, E J Perrins, Siew Lu Chan,
R Sutton
Westminster Hospital, London

Seventy syncopal patients with the hypersensitive
carotid sinus syndrome have been paced. All
patients had reproducible hypersensitive carotid
sinus reflexes (asystole exceeding three seconds),
with symptoms which were abolished by temporary
ventricular pacing. Twelve patients had persistent
symptoms despite adequate ventricular pacing
(group 1). They were compared with 14 asympto-
matic carotid sinus syndrome patients (group 2)
and 12 controls (group 3).

Intra-arterial pressure recording was used to
determine the maximum hypotension occurring
after atrioventricular sequential pacing and carotid
sinus massage (vasodepressor response), after the
introduction of ventricular pacing (pacemaker
effect), and after simultaneous carotid sinus massage
and introduction of ventricular pacing (combined
effect). Group 1 patients (persistent symptoms) had
the greatest responses: vasodepressor 52 mmHg,
pacemaker effect 52 mmHg, and combined effect
76 mmHg, with the latter reproducing symptoms
in all. Group 2 patients had a smaller vasodepressor
response: 29 mmHg (p <0.001), pacemaker effect
42 mmHg (p <0.01), and combined effect of 50
mmHg (p < 0.01). Group 3 patients had an insignifi-
cant vasodepressor response and a pacemaker
effect equivalent to group 2 (35 mmHg).

Atrioventricular sequential pacing was shown to
eliminate the pacemaker effect and abolish persis-
tent symptoms during carotid sinus massage and is
considered to be the treatment of choice for carotid
sinus syndrome patients with both cardioinhibitory
and significant vasodepressor responses.

Tfhe Birmingham trial of pacing in
intraventricular block after acute
myocardial Infarction

R D S Watson, A J F Page, W A Littler,
J DeGiovanni, B L Pentecost
Department of Cardiovascular Medicine, East
Birmingham Hospital and Birmingham General

X Hospital
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Since 1976, 41 patients with intraventricular con-
duction block who survived 14 days after acute
myocardial infarction have been randomised to
permanent pacing or control groups. These patients
represented 2.4% of acute infarct admissions to
coronary care. Patients had right bundle-branch
block alone or combined with left anterior or
posterior hemiblock, or left posterior hemiblock
alone. Control and pacing groups have been well
matched for age, sex, previous infarction, maximum
enzyme rise, Norris index, and presence of heart
failure. Differences in survival have not been statis-
tically significant. Fewer patients with the uniformly
fatal combination of right bundle-branch block and
left posterior hemiblock were randomised to control
(two patients) than pacing (six patients). This
difference may explain the tendency (not significant)
towards more favourable survival in control
patients (82% and 71% at one and two years,
respectively) compared with paced patients (67%
and 63%, respectively). HV conduction times have
not predicted outcome. A deterioration in intra-
cardiac conduction during follow-up has been
observed in only one patient whereas eight showed
improvement. These recruitment and survival
rates are pertinent to the recently established UK
multicentre trial of pacing after acute infarction;
separate stratification according to site of conduction
block may be advisable.

Continuous recording of coronary sinus
oxygen saturation during pacing test as
method for detection of coronary artery
disease in patients with chest pain

P A Poole-Wilson, R Canepa-Anson, G Langley,
R Montgomery
Cardiothoracic Institute and National Heart
Hospital, Westmorland Street, London

Blood flow to the normal heart increases in pro-
portion to cardiac work so that sufficient oxygen
is supplied to the myocardium and excess metabo-
lites are removed. We have recorded continuously
coronary sinus oxygen saturation in 14 patients
being investigated for chest pain. Oxygen satura-
tion was measured with a catheter tip fibreoptic
electrode (Oximetrix, California). The instrument
gives stable and reliable measurements of mixed
venous oxygen in the pulmonary artery of man for
periods in excess of 48 hours. After the catheter
was placed in the coronary sinus an atrial and
ventricular pacing test were performed. Heart
rate was increased by 10 beats/min each minute.
Systolic and end-diastolic ventricular pressure and a

Proceedings of the British Cardiac Society

12 lead electrocardiogram were recorded during and
immediately after each increment in heart rate.
Coronary angiography was performed subsequently.
Two of the 14 patients had normal coronary arteries.
In normal hearts or in the absence of any other
evidence indicating myocardial ischaemia, an
increment of heart rate increased oxygen extraction,
but after 20 seconds the coronary sinus oxygen
saturation returned to control values, the expected
consequence of vasodilatation. In patients with
fixed coronary stenoses the increased extraction
persisted, increased with increasing heart rate,
and preceded other indicators of myocardial
ischaemia. Adaptation of coronary blood flow to
altered cardiac work is rapid in man. Oxygen
extraction from coronary blood can be increased by
up to 30%. A persistent increase in oxygen extrac-
tion appears to be a good indicator of coronary
artery disease.

Comparison of peak exercise and immediate
post exercise imaging in detection of
regional wall motion abnormalities in
patients with coronary artery disease

D S Dymond, C Foster, J G Carpenter,
R P Grenier, D H Schmidt
Cardiovascular Disease Section, Department of
Medicine, University of Wisconsin, Mount Sinai
Medical Center, Milwaukee, Wisconsin, USA

Radionuclide angiography is valuable for the
detection of exercise-induced abnormalities of
regional wall motion. The timing of exercise
imaging is a major procedural variable in the
conduct of exercise radionuclide angiography.
In this study (A) 10 patients with normal coronary
arteries of less than 50% stenoses of the coronaries
and (B) 17 patients with significant coronary
disease were imaged upright at rest, at peak
exercise, and immediately after exercise by first
pass radionuclide angiography. Regional wall
motion was evaluated from count-based regional
ejection images, a regional ejection fraction of less
than 50% for anterior, apical, and inferior zones
being abnormal. Images were interpreted inde-
pendently and blind by four observers. The results
are expressed as the number of patients with an
abnormal regional ejection image, with the total
number of abnormal zones in parentheses (Table).

Rest Peak exercise Immediately after exercise

Group A 0 (0) 4 (8) 1 (1)
Group B 8 (16) 17 (44) 12 (26)
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Results show that sensitivity, specificity, and
predictive value for the detection of coronary
artery disease by an abnormal regional ejection
image were 100%, 60%, and 81% at peak exercise,
and 70%, 90%, and 92% immediately after exer-
cise.

In conclusion (1) some patients with less than
50% stenoses may show abnormal wall motion at
peak exercise though rarely immediately after
exercise; (2) abnormal regional wall motion at peak
exercise is therefore sensitive but not specific for
significant coronary artery disease; (3) if imaging
is performed only at rest and immediately after
exercise, the sensitivity for significant coronary
artery disease will be reduced though abnormal
regional wall motion immediately after exercise has
high specificity and predictive value.

Comparison of exercise ST-isopotential
surface mapping and 201T1 scintigraphy
in detecting extent of coronary disease

R G Murray, A C Tweddel, J H McKillop,
A R Lorimer, I Hutton, P W McFarlane,
T D V Lawrie
University Departments of Medical Cardiology
and Nuclear Medicine, Royal Infirmary, Glasgow

Exercise ST-isopotential surface mapping and
exercise 201TI scintigraphy have been advocated
as sensitive non-invasive investigations in the
diagnosis of coronary disease. To test the relative
merit of these techniques in determining the extent
of vessel disease, both sets of data were obtained in
30 male patients with arteriographic evidence of
obstructive coronary disease, but without previous
myocardial infarction. 201Tl scans were inter-
preted using a semiquantitative method of regional
analysis. ST-isopotential surface maps were con-
structed from a 16 electrode praecordial matrix
using a PDP8 computer. The location of scinti-
graphic defects and the praecordial projection
of ST abnormality (> -0-1 mV) were related to
the arteriographic distribution of coronary disease.
Scintigraphy was abnormal in 25 and ST maps
abnormal in 28 of the 30 patients. Of the 63 vessels
diseased (left anterior descending, LAD 26; left
circumflex, LCX 16; right coronary artery, RCA
21) scintigraphy detected 41 (LAD 15; LCX 9;
RCA 17) and ST mapping detected 56 (p <0-01)
(LAD 23; LCX 13; RCA 20). Extensive praecordial
ST abnormality identified 11 of the 13 patients
with triple vessel disease, while scintigraphy
predicted triple vessel disease in four of those 13
patients (p < 0 02). Thus exercise 201TI scinti-

graphy and exercise ST mapping identified the
presence of disease with similar frequency, but ST
mapping provided a more accurate guide to the
extent of coronary disease.

Can ventricular extrasystoles enhance
localisation of exercise-induced ischaemia

P Holt, P V L Curry, D A Brennand-Roper,
M N Maisey, R Wainwright
Cardiac Department, Guy's Hospital, London

Previous work from this department has shown that
the standard 12 lead electrocardiogram can localise
the exact site of origin of ventricular extrasystoles.
An atlas of extrasystolic appearances from indivi-
dual ventricular sites has been drawn. In view of
the relation between myocardial ischaemia and
ventricular arrhythmias we were interested in their
comparative anatomy.
Two hundred and ten patients underwent

maximal exercise testing on a bicycle ergometer,
before thallium scintigraphy. All 12 leads of the
electrocardiogram were recorded simultaneously
at rest, immediately after exercise, and then for
several minutes afterwards. Thallium-201 was
injected intravenously at maximal exercise and the
patients subsequently scanned.
Twenty-nine of the 210 patients had ventricular

arrhythmias on exercise. Nineteen of these patients
had otherwise negative exercise tests with no ST
or T wave changes and, of these, 17 had coronary
artery disease on scintigraphy. One patient had
hypertrophic cardiomyopathy and the other con-
gestive cardiomyopathy. Localisation ofthe arrhyth-
mias was possible in every patient. Those with
reversible posterior (circumflex) defects had right
bundle-branch block ectopics with a limb lead
QRS vector of -60° to - 1500. Reversible inferior
defects showed extrasystoles with left bundle-
branch block and a superior axis. Extrasystoles
of septal origin could present with either right or
left bundle-branch block and an inferior axis from
the upper septum or superior axis from the lower
septum. The patient with hypertrophic cardiomyo-
pathy had ventricular extrasystoles of left septal
origin.
Thus in this series analysis of ventricular extra-

systoles in otherwise negative exercise electrocardio-
grams was useful. The appearance of the extra-
systoles in all 12 leads can localise its site of origin
and this having been ascertained it may be corre-
lated with the area of ischaemia. This may give
valuable information about the extent of disease in
the supplying coronary artery.
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Investigation into smoking-induced

tachycardia and effect of beta-blockade
on exercise-induced tachycardia and oxygen

consumption in heavy smokers

W Penny, M A Mir

Department of Medicine, Welsh National School
of Medicine, University Hospital of Wales, Heath
Park, Cardiff

Smoking is a well-known risk factor in ischaemic
heart disease but the extent of its interference with
exercise testing for diagnosis, and with beta-blockade
for treatment is not well established. We studied
heart rate and oxygen consumption (VO2) at
maximal exercise load with and without beta-
blockade in five smokers (>20 cigs/day) and seven
non-smokers. After a training period of three weeks
all subjects were randomised to receive, intra-
venously, either placebo or propranolol (0-25
mg/kg).
The smoker group had a mean resting heart

rate (75 ± 3 bpm ± SD) significantly higher (p < 0-01)
than non-smokers (64±5 bpm). At the maximal
exercise load of 5400 kpm, smokers had a mean

heart rate of 176 ± 14 as compared with 156±6
in non-smokers (p < 0-02), while V02 was not
significantly different at 290 ± 0-6 1/min as com-

pared with 2-76 ± 0-05 1/min. Propranolol reduced
exercise-induced tachycardia in both groups but
the heart rate for the same work load was signifi-
cantly (p <0-01) higher in smokers than in non-

smokers (136 ± 3 Vs 125 ± 8 bpm). During the
resting period of 10 minutes after exercise, the
heart rate in non-smokers settled to a mean of
78±9 as compared with 105 ± 11 bpm in smokers
while V02 showed a comparable fall in both groups.
Our studies show that this work-heart rate disprop-
ortion and the inadequate suppression of heart rate
by propranolol is a result of decreased oxygen carry-
ing capacity (carboxyhaemoglobinaemia) in smokers
and exercise tests or treatment with beta-adreno-
receptor blocking drugs must take account of this.

Release of thromboxane during atrial
pacing and haemodynamic and metabolic
effects of inhibition by dazoxiben

P S Kiff, G W Bergman, J Westwick,
L Atkinson, V V Kakkar, D E Jewitt
The Cardiac Department and the Thrombosis
Research Unit, Kings College Hospital, London

Thromboxane A2 is a powerful vasoconstrictor,

Proceeditngs of the British Cardiac Society

which, it has been suggested, may contribute to
both spontaneous and exercise-induced myocardial
ischaemia. The release of thromboxane B2 (the
stable derivative) into the coronary and systemic
circulations during atrial pacing stress was measured
in 10 patients with angiographically proven coronary
artery disease. The influence of dazoxiben (a
new selective inhibitor of thromboxane synthetase)
on this release has been studied.
Mean atrial thromboxane B2 rose during control

pacing from 173-2 pg/ml to 529-8 pg/ml, but after
an oral dose of dazoxiben (200 mg) was unchanged
(264 and 206 pg/ml, respectively). Raised coronary
sinus levels were recorded before, but not during,
myocardial ischaemia, whereas the rise in the
arterial levels occurred at, or after, the onset of
ischaemia.

Associated with the inhibition of thromboxane
release, dazoxiben had no significant effect on cardiac
output, heart rate, pacing time to angina, or systemic
and pulmonary arterial pressures. Coronary sinus
blood flow increased from 205 ml/min to 241 ml/min
during pacing and mean lactate production fell
from 23-9 ,umol/min to 1 13 ,umol/min.
The release pattern of thromboxane B2 suggests

two sources, that is coronary and pulmonary
circulations. Dazoxiben inhibits this release and its
evaluation in patients with angina in a formal con-
trolled trial should allow further assessment of
its therapeutic importance.

Cardiovascular effects of selective
thromboxane synthetase inhibitor in patients
with coronary heart disease

I Hutton, A C Tweddel, A C Rankin, I D Walker,
J F Davidson
University Departments of Medical Cardiology
and Haematology, Royal Infirmary, Glasgow

Thromboxane A2 is a potent vasoconstrictor released
by platelets which can cause further aggregation of
circulating platelets. It has been speculated that
thromboxane may have an important role in coro-
nary heart disease, and particularly in the patient
with coronary artery spasm. The effects of UK
37248, a selective thromboxane synthetase inhibitor
were studied in 20 patients with coronary heart
disease. Coronary and systemic haemodynamics were
studied in these patients and simultaneous blood
samples from aorta and coronary sinus for measure-
ment of thromboxane B2 were obtained in all
patients before and one hour after the oral adminis-
tration of 100 mg of UK 37248. There were no

significant haemodynamic changes-heart rate
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being 69±5 and 66 ± 3 beats/min, blood pressure
100 + 2 and 96 + 5 mmHg, cardiac output 5-4 + 0 4
and 53 ± 0.4 1/min, and MVO2 was unchanged
at 16-4±2 and 16-1±2 ml/min. At rest the drug
reduced coronary sinus thromboxane B2 from
105 ± 47 to 50 ± 3 pg/ml and reduced arterial
thromboxane B2 from 277 ± 130 to 52 ± 2 pg/ml
(p < 0-02). Atrial pacing time to angina increased
from 4-3±0 9 to 5-5±0 9 min (p<0 001) and
coronary sinus thromboxane B2 fell from 153±50
to 56±4 pg/ml and arterial thromboxane B2 fell
from 168 ± 37 to 50 + 3 pg/ml (p < 0 025). Prelimi-
nary results in seven patients with unstable angina
have confirmed these significant reductions in
arterial and coronary sinus thromboxane levels.
It is concluded that UK 37248 has no significant
haemodynamic effect and produces significant
reductions in both arterial and coronary sinus
thromboxane B2 in patients with both stable and
unstable angina.

Effects of platelet inhibition on transient
episodes of myocardial ischaemia

K M Fox, Ann Jonathan, A Selwyn
Cardiovascular Unit, Hammersmith Hospital,
London

We have examined the effects of ticlopidine, an
inhibitor of platelet aggregation, in studies involv-
ing both dogs and man. Ten open-chest dogs were
evaluated for five hours after an oral dose. There
were no- detectable haemodynamic effects and no
changes in the electrocardiogram, myocardial
oxygen consumption, coronary flow, or resistance.
Ten patients with daily angina underwent three
single-blind treatments assessed with four days
ambulatory monitoring: (a) placebo (two weeks),
(b) ticlopidine (four weeks), (c) placebo (two weeks).
At the end of the first placebo period there were
8-3 ± 5.7 (mean + standard deviation) episodes of
angina and 20-9± 12-6 episodes of ST depression.
After four weeks ticlopidine there were 4-8±3-2
episodes of angina and 8-1±5'8 episodes of ST
depression. This difference was the result of a
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significant reduction in angina (placebo 3.7+2-1,
active 0 7 ± 0 6) and ST depression (placebo
9 6 ± 74, active 1-4 + 1 3) that occurred without
increase in heart rate (p<0-01). Both angina and
number of episodes of ST depression were similar
in the two placebo periods (p > 0 05).
Thus, ticlopidine, an inhibitor of platelet

aggregation can reduce the frequency of angina
and electrocardiographic evidence of myocardial
ischaemia that occurs without increase in heart
rate. This may affect future treatment and raises
pathophysiological questions in angina pectoris.

Effects of menopause on clotting factors
and ischaemic heart disease

T W Meade, J D Imeson
MRC Epidemiology and Medical Care Unit,
Northwick Park Hospital, Harrow

The incidence of ischaemic heart disease increases
after the menopause. The increase is not as abrupt
as is often thought, but the Framingham study
shows incidence rates two or three times higher in
post- than premenopausal women of the same age.
Data on 835 white women in the Northwick Park
Heart Study have been used to identify variables
that may be involved in the pathogenesis of ischae-
mic heart disease and that differ between pre- and
postmenopausal women. Mean levels of choles-
terol, factor VII, fibrinogen, and antithrombin III
were significantly higher in postmenopausal women.
There was no difference in blood pressure. The
cholesterol finding has been reported before. The
Northwick Park Heart Study has established that
high factor VII and fibrinogen levels in men are
each independently associated with an increased
risk of death from ischaemic heart disease. The
factor VII and fibrinogen results by menopausal
status strengthen the evidence that high levels are
of pathogenetic significance. In the case of fibrino-
gen, the increase with age after the menopause is
significantly greater than before. The higher anti-
thrombin III level in postmenopausal women may
be a protective adaptation to increases in variables
tending to promote thrombosis.
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