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The cardiomyopathies

J. F. Goodwin' and C. M. Oakley'

Despite world-wide endeavour during the
past decade the pathogenesis of the cardio-
myopathies remains unknown. This major
issue has largely been obscured by over-
concentration on classification while the pro-
duction of enormous lists of those diseases
that may affect heart muscle has often made
confusion worse confounded.
Our original definition, 'A subacute or

chronic disease of heart muscle of unknown
,or obscure aetiology often with associated
pericardial and endocardial involvement but
not due to atherosclerosis', was too complex,
while the later division into 'primary' and
' secondary' cardiomyopathies, though useful,
could not be used to cover all cases and caused
some confusion.

Therefore it is suggested that the word
cardiomyopathy' should be reserved for
those disorders previously described as 'pri-
mary cardiomyopathy', and that the term
'secondary cardiomyopathy' should be aban-
doned, diseases in this group being classified
according to the underlying disease, etc.
(Goodwin, 197ia).
The definition of cardiomyopathy becomes

much simpler: 'a disorder of heart muscle of
Xinknown cause or association' (Oakley,
I97ia). This definition emphasizes that in
cardiomyopathy the myocardial disorder is
apparently a primary event. The practice of
using the term 'ischaemic cardiomyopathy'
to describe the myocardial disorder due to
ischaemic coronary artery disease cannot, in
our view, be too greatly deplored.
Our new classification based on functional

pathology is as follows:

Congestive: characterized by poor systolic
function.

1 Address: Department of Medicine (Clinical Cardi-
ology), Royal Postgraduate Medical School, Hammer-
smith Hospital, London W.12.

Hypertrophic (with or without obstruction):
characterized by impaired diastolic compli-
ance.
Obliterative: characterized by obliteration of
the ventricular cavities.

The category of constrictive (obliterative)
cardiomyopathy should now be abandoned as
this clinical group is virtually confined to the
specific heart muscle diseases, mainly primary
amyloid, and occasionally leukaemic infiltra-
tion or polyarthritis nodosa (Goodwin, I964).

In temperate zones the obliterative type is
so rare that in practice attention should be
focused upon two main types: congestive and
hypertrophic, for the vast majority of cardio-
myopathies in Great Britain are of one or
other of these types.

Thus, of 224 patients with cardiomyopathy,
so defined, studied at the Royal Postgraduate
Medical School from i960-i970, 102 were
congestive, I20 were hypertrophic, and only
2 were obliterative (one endomyocardial fibro-
sis and one Loffler's fibroblastic 'endocar-
ditis' with eosinophilia).

Congestive cardiomyopathy
Congestive cardiomyopathy is recognized by
poor systolic function ('pump failure'). Left
ventricular ejectile force is diminished, blood
being incompletely ejected from the ventricles
so that the heart dilates. Since heart failure
with congestion is the end-result of any dis-
order of the left ventricular muscle, it is par-
ticularly important in this group to exclude
hypertensive and coronary artery disease as
well as all the known toxic and metabolic
causes of left ventricular failure and constric-
tive pericarditis.
The clinical picture is one of low output

congestive heart failure, with cardiomegaly
and filling gallop rhythm. Haemodynamic
and angiographic studies show increased
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systolic and diastolic ventricular volumes and
augmented diastolic pressures. Naked eye
necropsy studies show a dilated flabby ven-
tricular mass, with appreciable hypertrophy,
much of which is hidden by the dilatation.
The coronary arteries are strikingly normal
and do not exhibit more than minimal degrees
of occlusive atheroma (Gau et al., I970).
Dilatation occurs as a result of severe ventricu-
lar damage and it has been suggested that the
usual process of compensatory hypertrophy
may be diminished (Goodwin, 1970). Cer-
tainly patients with greater than usual hyper-
trophy tend to live longer than those with
less hypertrophy (Kristinsson et al., I968;
Oakley, I97Ib).

Pathogenesis In congestive cardiomyo-
pathy, epidemiology and geographical path-
ology, though important, have been unsuc-
cessful in shedding any further light on the
origin of heart muscle disease. Field work, as
exemplified by that of Miall and his colleagues
has directed attention to the frequency of
heart muscle disorder in Jamaica (Fodor et al.,
I964), and there is every reason to believe
that the incidence in Jamaica is not greatly
higher than that in most other countries of
the world. The incidence in 'developed'
countries is probably not much less than in
underdeveloped countries, but recognition is
clouded in sophisticated societies where
ischaemic heart disease is common and likely
to be preferred as the diagnosis when heart
disease affects patients in the coronary age
group.

It is now known that angina is experienced
by about I0 per cent of patients with con-
gestive cardiomyopathy and that a so-called
'infarct pattern' on the electrocardiogram is
no guarantee of discrete infarction secondary
to ischaemia (Gau et al., I970). Though clini-
cal assessment may weight the scales heavily
towards or away from a diagnosis of conges-
tive cardiomyopathy or coronary artery dis-
ease, the distinction may only be made with
certainty after selective coronary angiography
and left ventricular angiography have been
carried out.
A relation between systemic hypertension

and congestive cardiomyopathy exists (Kris-
tinsson, I969; Goodwin, I970), and it has to
be accepted that some hypertensive patients
with left ventricular failure differ only in
being hypertensive from patients with conges-
tive cardiomyopathy (Oakley, I97Ib). This
remains true at both clinical and pathological
levels of assessment, and epidemiological evi-
dence shows that hypertension and congestive

cardiomyopathy are both common in the same
populations (Fodor et al., I964). The con-
tribution of hypertension to the aetiology of
congestive cardiomyopathy has recently been
keenly debated (Oakley, I97ia; Goodwin,
I97ib).
The role of previous virus infections

(Sainani, Krompotic, and Slodki, I968) has
been well substantiated in only a small pro-
portion of patients with congestive cardio-
myopathy. All the Coxsackie B viruses and
also Echo 9, Echo 6, Echo 30, and influenza
A2 viruses have been incriminated in the cause
of acute myocarditis and, though Bengtsson
(I968) and Somerville (I968) have shown that
some patients progress to a chronic myocar-
dial disorder, it seems unlikely that previous
viral infections account for the development
of chronic congestive cardiomyopathy in more
than a small proportion of patients. Certainly
no trace of previous infection, viral, bacterial,
or protozoal has been found in the heart
muscle of our patients with congestive cardio-
myopathy, either in biopsy specimens or after
death.
The role of alcohol has been even more con-

troversial. Excessive alcohol intake has three
possible associations with myocardial dis-
order: (I) cobalt poisoning in heavy beer
drinkers; (2) thiamine deficiency in alcoholics
with grossly inadequate diets; (3) cardiomyo-
pathy attributable to the alcohol itself.
The first two are accompaniments of alco-

holism. Cobalt poisoning can lead to heart
failure in the absence of alcohol, and protein
malnutrition sensitizes the myocardium to the
effect of the cobalt. The cause and effect
relation of cobalt has now been amply proven.
Cobalt was included in the secret formula of
brewers in Quebec, in Belgium, and possibly
also in other parts of the world as a stabilizer
of the froth on beer. The uncovering of its
role as the cause ofan epidemic ofheart failure
among beer drinkers is a fascinating story
(Kesteloot et al., I968; Mercier and Patry,
I967; Morin I967). It was only by the in-
gestion of such huge quantities of beer that
virtually no other source of calories was taken
and protein intake was inadequate that the
quantity of cobalt in the beer assumed impor-
tance and brought about myocardial failure.

Beri-beri heart disease is virtually non-
existent in Great Britain as it is difficult to
avoid the ingestion of adequate thiamine even
on the meanest diet. Thiamine deficiency is
usually associated with a high cardiac output
and eventual heart failure. Thus beri-beri is
usually different from the low output heart
failure seen in the cobalt cases or in congestive
cardiomyopathy, but can occasionally occur

 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.34.6.545 on 1 June 1972. D
ow

nloaded from
 

http://heart.bmj.com/


The cardiomyopathies 547

with a low cardiac output ('dry' or Shoshin
beri-beri) (McIntyre and Stanley, I971).

It is still uncertain whether or not excessive
consumption of ethyl alcohol itself leads to
congestive cardiomyopathy. The protagon-
ists (Brigden and Robinson, I964; Burch and
DePasquale, I968; Alexander, I966; Tobin
et al., 1967; Seftel, 197I; Regan, I97I) note a
high incidence of heavy drinking in patients
with congestive cardiomyopathy and assert
that some patients improve with abstinence
but that few can be so persuaded. A clear
association of congestive heart failure with
heavy alcoholic intake and its relief after stop-
ping alcohol in the Bantu in South Africa has
been described by Seftel (I97I). Heavy de-
position of neutral lipids throughout the myo-
cardium and some electron microscopical
appearances have been alleged to be specific
(Hibbs et al., I965; Alexander, I966, I967).

Others doubt the direct causal connexion
between alcohol and heart muscle disease or
believe that alcohol may be but one of many
conditioning factors which may lower the
resistance of the myocardium to noxious
agents as yet unknown. Most adults in this
country take alcoholic drinks. We have found
no difference in the drinking habits of patients
with congestive cardiomyopathy compared
with patients with other heart diseases. A
history of heavy alcoholic intake (at least 4
pints of beer or 375 ml of spirits daily for
several years) was found in only i6 of 74
patients studied by Kristinsson (I969). We
have not seen haemodynamic improvement
after undoubted withdrawal of alcohol over
a period of months. The consensus now
among pathologists is that there are no differ-
ences in the light microscopical, ultrastruc-
tural, or histochemical appearances between
cardiomyopathies of assumed alcoholic causa-
tion and those whose origin is unknown.
An acute depressant effect of alcohol on

left ventricular dynamics has been shown
(Riff, Jain, and Doyle, I969), but this of
course provides no evidence that alcohol can
also cause permanent and irreversible heart
failure. Burch stated recently (I97I) that rats
who ingested ethyl alcohol equivalent to 'a
quarter of their weight for a quarter of their
lives' failed to develop any cardiomyopathy.
The mechanism by which alcohol has been

thought to bring about myocardial damage is
quite unknown, but it has been suggested
that acid aldehyde, the principal first meta-
bolite of alcohol, stimulates the release of nor-
adrenaline from nerve endings in the myo-
cardium and thus leads eventually to deple-
tion ofmyocardial noradrenaline stores (James
and Bear, I967). This argument is hard to sus-

tain when it is known that drugs which deplete
catecholamines such as reserpine and guane-
thidine do not bring about heart failure in the
otherwise healthy heart, but excessive cate-
cholamine action can damage the heart (Van
Vliet, Burchell, and Titus, I966).
The non-selective deterrent effect of alco-

hol on enzyme induction in the liver may be
mirrored in similar actions within the myo-
cardium but the controversy over the role of
alcohol in the genesis of cirrhosis is almost as
unsettled as the arguments over its role in the
genesis of cardiomyopathy.
The occurrence of heart failure and evi-

dence of congestive cardiomyopathy during
the later stages of pregnancy or in the puer-
perium has given rise to the term 'peripartum
cardiomyopathy'. Common features are
multiparity and malnutrition and a tendency
for recurrence in subsequent pregnancies
(Walsh et al., I965; Demakis and Rahim-
toola, I97I). This condition occurs rarely in
more privileged communities and we have
seen only 7 patients in a series of 74 patients
analysed by Kristinsson (I969).
Postpartum or peripartum cardiomyopathy

may represent a multifactorial illness in
which pregnancy is only one factor. In a re-
cent patient the heart failure was associated
with fulminating toxaemia of pregnancy, and
Parry (I971, personal communication) has
suggested an association in patients in North-
ern Nigeria.

It seems likely that the pathogenesis of
congestive cardiomyopathy is also multifac-
torial and that the diagnosis denotes not a
disease but an end-result of which there may
be many causes. The rarity in our experience
of any genetic influence is striking and points
to an acquired infective or toxic cause.
Emanuel, Withers, and O'Brien (I97I) in a
collaborative study between the Institute of
Cardiology, the Middlesex Hospital, and the
Royal Postgraduate Medical School noted a
small number of familial cases of apparent
congestive cardiomyopathy, which might be
explained by an inherited immunological de-
fect which rendered the heart vulnerable to
the development of an acquired cardiomyo-
pathy of the congestive type.

Treatment There have been no new ad-
vances in the treatment of congestive cardio-
myopathy. The mainstays are still bed rest,
digitalis, and diuretics. Burch has advocated
prolonged bed rest for up to a year (Burch,
Walsh, and Black, 1963). At present there is
no haemodynamic evidence of permanent im-
provement in myocardial performance after
such long periods of rest, but it is certainly
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possible that in at least some patients the re-
duction of left ventricular work may give time
for the myocardium to compensate by gaining
adequate hypertrophy of its wall. Steroids do
not influence the course of the disease. The
effects of inotropic agents such as glucagon
are being studied by our group.

Pericardectomy has been tried but the
rationale is uncertain; an increase in heart size
after pericardial release is unlikely to be
beneficial in these already overstretched hearts
for the Frank-Starling mechanism may not
apply at these high volumes. Nevertheless, it
has been postulated that the heart may become
restricted against a tight pericardium, or that
associated pericardial effusion may cause some
degree of tamponade.

In our experience of four patients who were
treated by partial pericardial release, haemo-
dynamic improvement as judged by subse-
quent cardiac catheterization occurred in
only one, though three improved clinically
after the operation.

Recently Lewis, Barnard, and Brink (I9971)
described dramatic effects after complete
pericardectomy in four patients. Their results
suggested a more favourable myocardial fibre
length-tension relation with increased com-
pliance but without enhanced contractility.
If the problems of cardiac transplantation are
solved before satisfactory medical treatment
is available then transplantation should seri-
ously be considered for these patients.

Hypertrophic cardiomyopathy
Hypertrophic (obstructive) cardiomyopathy
used to be recognized only when left ventricu-
lar hypertrophy and muscular outflow tract
obstruction coexisted. Indeed, this deter-
mined the early names for the disorder; ob-
structive cardiomyopathy (Goodwin et al,
I960) and subsequently hypertrophic ob-
structive cardiomyopathy (Cohen et al., I964)
in Great Britain, idiopathic hypertrophic sub-
aortic stenosis (Braunwald et al, I960) and
muscular subaortic stenosis (Wigle, Heim-
becker, and Gunton, I962) in North America.
It is now known that obstruction to left ven-
tricular ejection is not an invariable feature
of the disorder, nor present throughout the
lifetime of individual patients. The myocar-
dial hypertrophy which characterizes the dis-
order cannot be attributed to an increase in
work load but appears to be a primary feature
of the abnormal myocardial cell. Functionally,
nypertrophic cardiomyopathy is character-
ized by a diastolic failure of the left ventricle
due to a loss of its normal distensibility. This
can be contrasted with the systolic 'pump

failure' of congestive cardiomyopathy in
which hypertrophy is secondary and compen-
sates for cavity dilatation. In hypertrophic
cardiomyopathy the cavity of the left ventricle
is of normal size in diastole, but in systole it
often appears to be reduced in size (Grant et
al., I968) and of abnormal shape due to en-
croachment on the lumen of a hypertrophied
septum and papillary muscles.

Left ventricular outflow tract obstruction
tends to be a feature of those patients in whom
left ventricular hypertrophy is most asym-
metrical, with major involvement of the sep-
tum and relatively less hypertrophy of the
free wall. Obstruction may be absent in
patients who have massive thickening of the
free wall and in these patients the disorder
appears to be more widespread, more severe,
and the prognosis correspondingly worse.
The height of the left ventricular end-diastolic
pressure marks the severity and extent of
myocardial involvement. The end-diastolic
pressure is intensely labile, varying greatly
with small changes in end-diastolic volume
and rising steeply with sympathetic stimula-
tion during exercise or emotion (Webb-Pep-
loe et al., I971).
The left ventricle fills slowly, as shown by

Stewart, Mason, and Braunwald (I968), as a
result of the ventricular hypertrophy which
produces a rigid noncompliant chamber. Re-
striction of diastolic filling time due to tachy-
cardia aggravates the fault, with a resulting
dramatic increase in leftventricularend-diasto-
lic pressure and left atrial pressure which lead
to dyspnoea, and in some cases to pulmonary
oedema. Syncope may also be due to this cause
(Goodwin, I970; Webb-Peploe et al., I97I).

Mitral regurgitation is usually associated
with outflow tract obstruction and may also
be variable because both are attributable to
anterior dislocation of the anterior mitral cusp
which moves into the cavity and towards the
septum during systole (Pridie and Turnbull,
I968), thereby both blocking the outflow tract
and rendering the mitral valve regurgitant.
This abnormal movement does not occur in
the patients without outflow tract obstruction
(Shah, Gramiak, and Kramer, I969; Pridie
and Oakley, I970).
We believe that the raised left ventricular

end-diastolic pressure not only reflects the
severity of the disease but is the main deter-
minant of symptoms and prognosis (Swan et
al., I97I). Reduction of left ventricular inflow
restriction and increase in the rate of filling of
the left ventricle has since been realized to be
the major aim of treatment rather than solely
relief of outflow tract obstruction (Oakley,
I97Ic).
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qatural history Progression of the dis-
)rder may be associated with spontaneous loss
)f outflow tract obstruction. This is attribut-
Lble to impairment of systolic contractile
'unction with an increase in systolic volume.
Since there appears to be no increase in end-
liastolic volume, even a small fall in ejection
'raction considerably affects the stroke volume
md results in a profound reduction in cardiac
?erformance.
Recent studies on the natural history of

hypertrophic cardiomyopathy have revealed
3pontaneous loss of outflow tract obstruction
in 8 of 42 patients who have been followed for
aver 5 years. The systolic murmur became
-less or disappeared in all, and this course was
associated with an increase in dyspnoea and in
heart size. Atrial fibrillation occurred in I5
patients and was accompanied by an increase
in central venous pressure and by deteriora-
tion in symptoms. Systemic embolism oc-
curred in 9 of these patients and heart failure
in I2 patients, including the 3 who had pul-
monary oedema. Five patients died in con-
gestive heart failure. Analysis of symptomatic
progress in 85 of our patients and of factors
4associated with sudden death suggested that
patients who had a short history of symptoms
which were progressive and who had a high
left ventricular end-diastolic pressure have a
poorer prognosis than those with a long stable
mildly symptomatic course and little increase
in pressure at rest. Outflow tract obstruction
appeared to have no relation to the occurrence
,of sudden death (Swan et al., 197I). Children
without outflow tract obstruction but with a
high left ventricular end-diastolic pressure
appear to do especially poorly.

Treatment Left ventricular outflow tract
obstruction, being the first functional abnor-
mality to be recognized, was also the first to
'be attacked. Surgical incision or excision of
the hypertrophied septum is usually success-
"ful in its aim of eradicating the outflow tract
gradient (Bentall et al., I965; Morrow et al.,
I968). Symptoms are often improved, but
objective evidence for improvement other than
reduction in the outflow tract obstruction is
still lacking, though Morrow et al. reported a
reduction in mitral regurgitation and in rest-
.ing left ventricular end-diastolic pressure,
suggesting an improvement in myocardial
fimction. The significance of disappearance of
outflow tract gradients after operation is
difficult to assess in view of the spontaneous
loss of outflow tract obstruction during the
natural course of the disorder that has been
.shown to be associated with a distinct
deterioration. No postoperative studies have

yet been carried out which show any improve-
ment in cardiac output on exercise or an in-
crease in stroke volume for the same or a lower
end-diastolic pressure as compared with the
preoperative state. Improvement in late prog-
nosis and in long-term survival have also not
yet been shown to result from operation. So
far in I7 of a series of 25 patients who have
been operated upon at the Royal Postgraduate
Medical School between I958 and I970, there
have been 4 late deaths, i from acute left
ventricular failure, i from infective endocar-
ditis, and 2 sudden deaths. Three patients
have developed atrial fibrillation and 2 have
had systemic emboli. All these patients
showed a persistently high left ventricular
end-diastolic pressure.

Early interest in beta adrenergic blocking
drugs derived from suggestions of left ven-
tricular hyperkinesis, and of excess endogen-
ous catecholamine activity which have not
been confirmed (van Noorden, Olsen, and
Pearse, I97i). The jerky arterial pulse was
originally thought to be due to excessively
rapid ejection due to enhanced catecholamine
action, but in fact the pulse is abrupt and ill
sustained primarily because of a systolic dip
which coincides with the onset of outflow
tract obstruction and the cessation of rapid
ejection. The pulses are normal in hypertro-
phic cardiomyopathy when obstruction is mild
or absent. The total systolic function of the left
ventricle is relatively well maintained through-
out the course of the disease in most cases.
Nevertheless, there does appear to be an ab-
normal response to sympathetic stimulation
in hypertrophic cardiomyopathy. Isoprenaline
causes a rise in left ventricular end-diastolic
pressure which is an almost specific feature
of this disorder and which contrasts with the
fall or lack of change which is seen both in the
normal left ventricle and in other forms of left
ventricular disease and which contrasts also
with the fall in end-diastolic pressure which
occurs in hypertrophic cardiomyopathy when
the rate is increased by pacing (Webb-Peploe
et al., I97I). It is for these reasons that drugs
which block the cardiac actions of adrenaline
may be particularly helpful in the treatment
of this disorder.
Angina is usually improved by beta adrener-

gic blocking agents in hypertrophic cardio-
myopathy as in ischaemic heart disease by
limitation of exercise-induced tachycardia and
reduction of its oxygen consumption. Exercise
in untreated cardiomyopathy is frequently
associated with an excessive tachycardia but
fall in stroke volume (Edwards et al., I970).
The beta adrenergic blocking drugs bring
about an increase in stroke volume but with
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the fall in rate this is insufficient to improve
the poor circulatory response to exercise.
The left ventricular end-diastolic pressure

in hypertrophic cardiomyopathy is as labile
as the outflow tract obstruction and it is the
sharp rise in end-diastolic pressure on exer-
cise, together with reduction in left ventricu-
lar filling time, which are responsible for
dyspnoea. Webb-Peploe et al. (197I) showed
that practolol reduced end-diastolic pressure
on exercise, even when given in a dose which
did not slow the heart. It seems that even
though the bradycardiac action of these drugs
has value, the left ventricular end-diastolic
pressure lowering effect must be attributed to
some other action.
The paradoxical effects of isoprenaline and

practolol on end-diastolic pressure have been
attributed to their effects on left ventricular
distensibility (Webb-Peploe et al.), but other
possibilities should be considered. Either
lengthening of the PR interval or left atrial
failure could explain the fall in post a wave
left ventricular end-diastolic pressure induced
by beta receptor blockade, but in hypertrophic
cardiomyopathy there is an abnormally steep
rise in LV diastolic pressure at low volumes
during early filling. It is lowering of this pres-
sure, in addition to reduction in post a wave
pressure, which supports the suggestion that
filling of the left ventricle is facilitated by beta
adrenergic blockade.
As a result of these haemodynamic studies

and of the preliminary results of a double-
blind trial (Hubner et al., 1972) we recom-
mend that beta adrenergic blocking drugs
should be prescribed for all patients with
hypertrophic cardiomyopathy as soon as the
diagnosis has been proved and regardless of
the presence and extent of incapacity, or of
outflow tract obstruction. Indeed, since pa-
tients without outflow tract obstruction may
have a severe form of the disorder and a sig-
nificant chance of sudden death, they are
likely to benefit most from therapy. Syncope
and sudden death are thought to follow an
episode of tachycardia which has brought
about even greater curtailment of left ven-
tricular filling, a more profound fall in stroke
output and blood pressure, and a more critical
decrease in coronary blood flow. Beta adrener-
gic blocking agents should help to prevent
these fatal complications of hypertrophic
cardiomyopathy.
The dose should be high; our experience

has been that patients tolerate this group of
drugs well and that children particularly
should be prescribed a higher dose than would
be calculated on a weight basis. We suggest up
to 320mg daily ofpropranolol or 8oo mg daily

of practolol in adults. We have not used ox-
prenolol or alprenolol but there seems to be
no reason why these drugs should not be
equally effective.
Although the onset of atrial fibrillation

usually marks the onset of serious deteriora-
tion, some patients become stable again and
live for many more years. Deterioration after
the development of atrial fibrillation is likely
for several reasons. Since its onset is related
to the height of the left atrial pressure the
patients who develop atrial fibrillation usually
have the most advanced left ventricular com-
pliance failure and the lowest stroke volumes.
Atrial fibrillation is likely to be associated
with a further fall in stroke output due to loss
of the enhanced atrial contribution to ven-
tricular filling. Irregular diastolic intervals
further limit left atrial emptying and the left
atrial pressure may rise further. Finally,
systemic embolism is a high risk (Swan et al.,
I971).

Anticoagulants should therefore be started
urgently and continued for an indefinite
period in patients who develop atrial fibrilla-
tion, and also in those patients who give a
history suggestive ofparoxysmal atrial fibrilla-
tion.

Beta adrenergic blocking drugs are not
contraindicated at the onset of heart failure,
and digoxin is not contraindicated in atrial
fibrillation since at this stage outflow tract
obstruction is usually absent. Digoxin of
course may increase the outflow tract gradient
in classical hypertrophic cardiomyopathy in
sinus rhythm (Braunwald, Brockenbrough,
and Frye, I962). Control of ventricular rate
in atrial fibrillation can be attempted with
beta adrenergic blocking drugs alone but
digitalis is valuable in addition. Digoxin to-
gether with a beta adrenergic blocking agent
can sometimes produce a dramatic fall in ven-
tricular rate, The maintenance dose of
digoxin for the control of atrial fibrillation
need not usually exceed 025 mg daily and
digitalis should be given cautiously and under
observation.

Infective endocarditis can complicate the
disorder (Frank and Braunwald, I968) and the
main problem in our experience has been de-
lay in diagnosis because of lack of awareness
of this complication (Vecht and Oakley, I968).

Pregnancy is surprisingly well tolerated
(Turner, Oakley, and Dixon, 1968). Eighteen
of our patients with cardiomyopathy have
been supervised during 22 pregnancies after
the diagnosis of their cardiac disorder. All the
pregnancies were successful and all the pa-
tients are still living. Propranolol was given
throughout pregnancy to 20 patients and
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practolol to the other 2. No undue slowing of
the foetal heart rate was noted at any stage
and no adverse effect on uterine contraction
(was noted, nor was there any excessive post-
partum haemorrhage. Caesarian section was
reserved for obstetric indications but the
second stage was expedited when necessary.
It is our practice to continue propranolol
during labour, giving it intramuscularly if
necessary, and an intravenous infusion is set
up at the onset in case drugs need to be given
quickly or blood has to be replaced, for these
patients withstand haemorrhage poorly. Anti-
biotic cover is given and lactation is not sup-
pressed because the concentration of pro-
pranolol in the milk is too low to be important
to the infant.

a Eugenic considerations obviously apply,
but only a few of our patients have elected to
adopt children on this account. There is as
yet no evidence that the so-called sporadic
cases will not equally transmit the disorder to
their children, thus showing up a previously
hidden genetic fault. We have not advised
against pregnancy except where there is a
strong family history but perhaps this policy
should now be revised.
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