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smaller within six months. This has led us to
consider using stents to maintain the
patency of the fenestration. In an experi-
mental study on mongrel dogs we showed
that this was technically feasible.'
Meanwhile stenting of an atrial fenestration
has been performed in another centre with a

good clinical result (Dr De Giovanni;
Birmingham; personal communication).
We consider creating a percutaneous fen-

estration as a temporary treatment in Fontan
patients with PLE who have no treatable
cause for systemic venous hypertension
(conduit stenosis, pulmonary artery stenosis,
arrhythmia, ventricular failure) and when
conventional medical treatment (diuretics,
steroids) is ineffective. It does not appear to
offer a long-lasting solution but buys time to
improve the patient's general condition
before Fontan take-down or heart transplan-
tation is performed.

LUC MERTENS
MARC GEWILLIG
Paediatrc Cardiology,
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Coronary Palmaz-Schatz stent implan-
tation in acute myocardial infarction

SIR,-Neumann et al are to be applauded for
reporting that coronary stenting is an effec-
tive safe adjunct to direct percutaneous
transluminal coronary angioplasty (PTCA)
for acute myocardial infarction.1 This find-
ing paves the way to a randomised evalua-
tion. Their pilot study clearly lacks power to
assess the clinical impact of pre-existing tar-
get vessel thrombus on reocclusion. It is,
however, residual thrombus after balloon
PTCA (seen in 36% of their cases) that
gives greater concem. Moreover, without
coronary ultrasound or angioscopy, it may
sometimes be difficult to determine whether
such residual thrombus is due to covert dis-
section, intimal disruption, or is a reflection
of a highly thrombogenic milieu despite
seemingly optimum dilatation and flow.
When the latter is thought to apply, we are

naturally hesitant to stent, even though we

would routinely use adjunctive intra-aortic
balloon counterpulsation to optimise coro-

nary perfusion.2 Like others, we sometimes
resort to a period of intracoronary thrombo-
lysis using an infusion catheter, but the
results are unpredictable.3 In our experience,
the most thrombogenic patients tend to be
those undergoing not primary PTCA but
rescue PTCA, particularly if they seem to be
resistant to several doses of intravenous
thrombolysis which may have induced a pro-
coagulant state.4 It remains to be seen

whether the platelet glycoprotein IIb/II1a
receptor antibody (c7E3 Fab) will have a

major role in this difficult situation.5
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This letter was shown to the authors, who reply
as follows:

SIR,-As Dr Lim and Dr Norell correctly
point out, coronary thrombus after balloon
PTCA is a problem, particularly when a

stent is thought to be needed. Clearly, our

study does not have sufficient power to dis-
prove their suggestion that residual throm-
bus before stent placement increases the risk
of subsequent stent thrombosis in acute
myocardial infarction. In fact, the trend we

found points towards an increased risk.
Nevertheless, our data show that stenting in
the presence of residual thrombus does not
carry a prohibitive risk of subacute stent
thrombosis. Even with the help of coronary

ultrasound it may be difficult to distinguish
between a primarily thrombogenic milieu
and intimal disruption as the major mecha-
nism for coronary thrombus formation. Our
findings suggest that a coronary stent should
be implanted in any case if needed and,
although we cannot provide hard data to
support our recommendation, we believe
that adjunctive antiplatelet therapy should
be given. We agree with Lim and Norell that
the newly developed platelet glycoprotein
Ilb/IIIa receptor antagonists deserve serious
consideration for this purpose.

FRANZ-JOSEF NEUMANN
HANNA WALTER
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I Medizinische Klinik und Poliklinik rechts der Isar

Ismaninger Strasse 22, 81675 Munich,
Germany

Significance of perfusion of the infarct
related coronary artery for susceptibil-
ity to ventricular tachyarrhytbmias in
patients with previous myocardial
infarction

SIR,-Huikuri et al highlighted a very impor-
tant aspect of current cardiology-that is,
risk assessment for sudden death after a

myocardial infarction (MI).' The quest for a

single test with a high predictive power has
been the holy grail of cardiology for the past
1 0 years.
The risk factors assessed so far, including

reduced heart rate variability, baroreceptor
sensitivity, signal averaged electrocardio-
gram (ECG), and ejection fraction, are poor
predictors when used alone but were addi-
tive in combination. Farrell et al found that
heart rate variability and signal averaged
ECG offered the best sensitivity and speci-
ficity.2 Even in this "high risk" group
between 70% to 85% of patients will be
event-free over several years of follow up,

hence the need for a single test with a high
predictive power.
The study of Huikuri et al implies that

revascularisation of the infarct related artery
will reduce ventricular arrhythmias. How-
ever, we are not told of the number of previ-
ous infarctions in the groups or whether a
ventricular aneurysm was present: revascu-
larisation would only supress 50% of induc-
ible ventricular tachycardias (VT) in the
presence of a large myocardial scar
(O'Rourke3). Although the time elapsed
after myocardial infarction is comparable in
Huikuri et als two patient groups, the sam-
ples are skewed and the use of the median
and of non-parametric tests might have
shown that the groups were not comparable.
The emphasis placed on electrophysiological
studies is not justified because most studies
suggest that this is a poor predictor of sud-
den death in uncomplicated infarctions.
Kowey et al in a meta-analysis found no dif-
ference in arrhythmic events between those
who had inducible VT and those who did
not.4

Vatterott et al showed that the best pre-
dictor of late potentials on a signal averaged
ECG was a closed artery; the next best pre-
dictor was a previous MI5 This reduction in
the number of late potentials could also be
achieved by angioplasty between days 6 and
15-that is, beyond the period of myocardial
salvage.6 Hohnloser et al showed that this
benefit translates into event-free survival.7 In
their study patients underwent revascularisa-
tion if they had objective evidence of
ischaemia. The most powerful predictors
of arrhythmias were a closed artery
P < 0-00002, left ventricular dysfunction
P < 0 003, and late potentials P < 0 04.
Even when these three risk factors were
summed they had a positive predictive
power of only 50%. Undertaking coronary
angiography and revascularisation has
tremendous implications for costs and time.
A better cost benefit approach may be to use
a less sensitive test but treat those at risk
with amiodarone. This is the basis of the
eagerly awaited European and Canadian tri-
als.

K K RAY
8 West Green Close,

Edgbaston,
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This letter was shown to the authors, one of
whom responds as follows:

SIR,-It is true that the positive predictive
accuracy of all the available tests for predict-
ing the ar?hythmic death in patients after
myocardial infarction is low and that more
specific tests are needed. Because our study
was cross sectional it cannot give informa-
tion on the predictive accuracy of an
occluded infarct-related artery. However, it
was the first study to show the beneficial
effects of perfusion of an old infarct scar on
the electrophysiological substrate. We agree
that in this type of cross sectional compari-
son it is difficult to achieve 1:1 matching of
all the factors that may influence arrhythmo-
genesis. None the less the study was specifi-
cally designed to match the patient groups
for ejection fraction, wall motion abnormali-
ties (including presence of ventricular
aneurysm), and number of previous infarc-
tions' (tables 1 and 2).
No conclusions about the benefits of

revascularisation can be based on the data of
our study,' but we hope that a randomised
prospective trial that is underway will give
insights into the potential beneficial effects
of angioplasty of the occluded infarct artery
on the arrhythmic substrate.

HEIKKI V HUIKURI
Division of Cardiology

Department ofMedicine
Oulu University,
Central Hospital,
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Non-surgical ablation of the ventricular
septum for the treatment of hyper-
trophic cardiomyopathy

SIR,-We read with interest Professor
Oakley's erudite review of the natural course
and treatment of hypertrophic cardiomyo-
pathy.' Sadly, she regards the development
of non-surgical ablation of the ventricular
septum at our hospital as an ingenious but
unimportant endeavour. She observes that
symptoms, gradients, and outlook are unre-
lated in hypertrophic cardiomyopathy; that
surgical relief of outflow tract obstruction
does not improve outcome and may impair
overall left ventricular function; and finally
that the natural course of hypertrophic car-
diomyopathy is towards a reduction in out-
flow tract obstruction with time as left
ventricular impairment and dilatation
progress.

Undoubtedly, the degree of obstruction of
the outflow tract does not correlate well with
either symptomatic status or outlook within
populations of patients with hypertrophic
cardiomyopathy. None the less, when an
individual patient has a large outflow gradi-
ent and symptoms that correlate with such
obstruction-namely, exertional angina, dys-
pnoea, and syncope-an association
between outflow tract obstruction and
symptoms seems beyond any doubt.
Furthermore, there is evidence that these

symptoms are improved by manoeuvres that
reduce the obstruction,' including our new
technique.' As there is no prospective ran-
domised evidence to suggest that surgical
relief of outflow tract obstruction either pro-
longs or shortens life, it is important that
both surgical and non-surgical myocardial
reduction are performed for the palliation of
symptoms. We have not suggested that sur-
vival benefit accrues from non-surgical sep-
tal reduction-although we hope it does.

In any cardiomyopathic process, main-
taining as many normally functioning
myocytes as possible is clearly desirable, but
the evidence that myomectomy significantly
impairs overall left ventricular function is
slim. In the series mentioned in the
editorial,4 the evidence for such impairment
was a rise in end diastolic diameter from a
mean of 4-5 to 5-1 cm over mean follow up
of 8-9 years. Fractional shortening was
unchanged (41% v 39%). The evidence
quoted from Spirito et al's study' that the
natural course of hypertrophic cardiomyo-
pathy is a progressive, inevitable decline in
overall left ventricular function, with a con-
sequent reduction in gradient is also not
robust: in Spirito's series of patients with
severe hypertrophic cardiomyopathy, those
who had normal ejection fractions at base-
line (n = 54) had a mean rise of just 1 mm
in end diastolic diameter over follow up and
none developed clinical heart failure. The 13
patients with ejection fractions of less than
50% had a scarcely impressive rise of 5 mm
in end diastolic diameter, and only one
patient in the series had a definite reduction
in gradient with time. We cannot rely on
time and the natural course of the disease to
rid all of our patients of their worrisome and
incapacitating left ventricular outflow tract
obstruction.
The primary goal in the treatment of

hypertrophic cardiomyopathy is clearly the
development of strategies known to prolong
life and prevent sudden death, but the provi-
sion of symptomatic relief for patients can
not be ignored. Professor Oakley concludes
that "the extreme clinical and genetic het-
erogeneity of the disease has prevented any
prospective randomised trials to assess the
effect on outcome of most forms of treat-
ment". We hope that she recognises that this
clinical heterogeneity encompasses a minor-
ity of patients with large outflow gradients
and corresponding disabling symptoms. We
feel our efforts to provide symptomatic relief
for this subgroup by means of non-surgical
septal reduction are worthwhile, even
though the long-term effects on outcome
may not be known for many years.
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This letter was shown to the author, who replies
as follows:

SIR,-I thank Dr Knight and Dr Sigwart for
summarising my editorial so well in the first
paragraph of their letter and of course I
agree that progressive decline in overall left
ventricular function is not inevitable. Some
have mild disease and some die early but
others suffer gradual loss of systolic effi-
ciency. Only a small increase in residual vol-
ume heralds the onset of low output failure
because of the marked diastolic impairment
in these patients whose ventricles do not
readily dilate. The natural progression of
myocyte fall-out, whether due to the myopa-
thy or to ischaemia, will have been acceler-
ated by "myocardial reduction" in the name
of therapy. We shall see.

CELIA M OAKLEY
Hammersmith Hospital,

Du Cane Road,
London W12 ONN

A wide health remit for aspirin

SIR,-It is widely recognised that aspirin
helps to reduce the risk of certain cardiovas-
cular diseases. More recently, good evidence
has indicated that aspirin can also help to
reduce the risk of certain gastrointestinal
cancers.' I write to ask whether cardiologists
who frequently prescribe aspirin have any
"dormant" data on the risk of cancer. I am
also interested in collaborating with any col-
leagues who might be conducting ran-
domised trials of aspirin intervention. I
would be able to advise on the measurement
of wider health gains relating to a reduced
risk of cancer.

GARETH MORGAN
Pharmaceutical Department,

West Glamorgan Health Authority,
41 High Street,

Swansea SAl lLT
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NOTICE

An intemational workshop on Recent
Developments in Cardiac Surgery (video
assisted demonstrations on left ventricular
reduction and minimally invasive coronary
surgery) will be held on the 3 and 4 October
1996 at the Hilton National Hotel, Bristol,
United Kingdom. For further information
please fax: +44-117-9299737 (Mrs N J
Merrell).
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