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Natural history of hypertrophic cardiomyopathy

P Spirito, P Bellone

Since 1958, when Donald Teare first recog-
nised and described hypertrophic cardiomy-
opathy in eight patients,' many studies have
confirmed his initial observations and have
substantially increased our understanding of
the pathophysiology of this disease. The clini-
cal course of individual patients, however, is
extremely heterogeneous and the natural
history of the disease has yet to be defined.
Therefore, clinical management and assess-
ment of prognosis in individual patients
remain difficult and riddled with uncertainties.

In recent years, evidence has emerged that
substantial remodelling of left ventricular
morphology occurs in patients with hyper-
trophic cardiomyopathy during the natural
course of the disease. In the present review we
focus on this aspect of hypertrophic cardio-
myopathy and its influence on the natural
history of the disease. We also discuss some
uncertainties and controversies regarding the
clinical course and prognosis of the general
population of patients with hypertrophic
cardiomyopathy.
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Left ventricular remodelling
Severe asymmetrical left ventricular hyper-
trophy in the presence of a small left ventricu-
lar cavity is the hallmark of hypertrophic
cardiomyopathy. These morphological fea-
tures, however, can change substantially dur-
ing the patient's life. There can be a marked
increase in left ventricular wall thickness with a
decrease in cavity size or conversely a thinning
of the left ventricular wall with an increase in
cavity size.

Progression of left ventricular hypertrophy
over three to six years was identified in >70%
of children with hypertrophic cardiomyopa-
thy.2 In many the progression of hypertrophy
was striking, with increases in wall thickness
of more than 20 mm (250%) (fig 1). This
considerable progression of hypertrophy was
not associated with clinical deterioration, and
most of the children remained symptom free.
Remodelling of left ventricular morphology
and geometry during childhood can also lead
to changes in the haemodynamics of the
disease. Recent data have shown that children
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Figure 1 Stop frame cross sectional echocardiograms at end diastole obtained in a girl with a family history of
hypertrophic cardiomyopathy. At age 13 the left ventricular wall was ofnormal thickness; at age 17, at the same cross
sectional level, the anterior ventricular septum and contiguous regions of the anteriorfree wall and posterior septum showed
a pronounced increase in thickness. FW, free waUl; VS, ventricular septum. (Reproduced with permission ofNew England
Journal ofMedicinefrom Maron BJ, et al. Development and progression of left ventricular hypertrophy in children with
hypertrophic cardiomyopathy. N EnglJ Med 1986;315:610-4.
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with hypertrophic cardiomyopathy in whom
the increase in wall thickness leads to a sub-
stantial decrease in the size of the left ventricu-
lar outflow tract and to anterior displacement
of the mitral valve develop systolic anterior
motion of the mitral leaflets and dynamic
obstruction to outflow.3

Whereas progression of left ventricular
hypertrophy is common in children, par-
ticularly during adolescence, it has not been
identified in adults.4 The fact that progression
of hypertrophy is confined to a period of rapid
body growth suggests that the factors that are
responsible for growth and development dur-
ing childhood may have an important role in
this increase in left ventricular wall thickness.

In adults left ventricular morphology can
also change substantially, but in an opposite
direction to that seen in children. In adults,
left ventricular remodelling results from
progressive left ventricular wall thinning and
cavity dilatation (fig 2). The first investigation
on this subject identified a subset of patients
with hypertrophic cardiomyopathy who had

only mild and localised hypertrophy, but
severe symptoms of heart failure.5 Most had
both systolic and diastolic dysfunction.
Subsequent studies showed that this "mild
but malignant" hypertrophy was the result of
progressive thinning of the left ventricular
wall.46 These changes in wall thickness are
also associated with a progressive increase in
left ventricular cavity dimension, but absolute
left ventricular dilatation is rare. Marked wall
thinning, relative cavity dilatation, and
systolic dysfunction have been reported in
about 10% of patients with hypertrophic
cardiomyopathy and moderate to severe
symptoms.6 Therefore, this malignant mor-
phological evolution with extensive left
ventricular remodelling occurs in a significant
minority of patients with symptoms.

In a recent study, an inverse relation was
identified between left ventricular wall thick-
ness and age in hypertrophic cardiomyopathy,
with older patients having considerably less
severe hypertrophy than younger patients.7
A higher rate of death in patients with

Figure 2 Stopframes of the initial cross sectional echocardiogram (A, B, and C) and of the most recent cross sectional
echocardiogram (D, E, and F) obtained during diastole in a patient with hypertrophic cardiomyopathy who showed
progressive left ventricular wall thinning and cavity dilatation. (A-C) Age 19 years; septal thickness and posterior wall
thickness 32 mm, left ventricular diastolic cavity dimension 42 mm. (D-E) Age 23 years; septal thickness and posterior
wall thickness much reduced (to 22 and 18 mm, respectively) and the left ventricular cavity dilated (to 70 mm). PW,
posterior left ventricular free wall; VS, ventricular septum.
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pronounced hypertrophy can not be the sole
explanation for this finding, because pre-
mature death is uncommon in patients with
hypertrophic cardiomyopathy and is not
confined to young patients with marked
hypertrophy. An alternative, but not mutually
exclusive, explanation for this finding is that
there is mild and progressive wall thinning
over a long time in many patients with hyper-
trophic cardiomyopathy.
At necropsy, the hearts of patients with wall

thinning and cavity dilatation show diffuse left
ventricular scarring, usually of both the sep-
tum and the left ventricular free wall. The
mechanisms responsible for myocardial scar-
ring and wall thinning in hypertrophic car-
diomyopathy have not been established. It is
likely, however, that chronic ischaemia plays
an important part in scarring. Several studies
have shown myocardial ischaemia in hyper-
trophic cardiomyopathy.8'0 Ischaemia could
be caused by inadequate capillary density rela-
tive to the increased myocardial mass. In
addition, abnormal intramyocardial arterioles
with thickened walls and an apparently nar-
rowed lumen have been described in hyper-
trophic cardiomyopathyll and may contribute
to myocardial ischaemia.

Natural history
The clinical course and natural history of
hypertrophic cardiomyopathy is the result of a
complex interaction of left ventricular hyper-
trophy, left ventricular remodelling, and
several functional alterations including dias-
tolic impairment, myocardial ischaemia, out-
flow tract obstruction, and arrhythmias.
Because the severity of each of these morpho-
logical and functional abnormalities varies
greatly in different patients, the clinical course
and natural history of the disease are
extremely heterogeneous. In some patients
symptoms never develop, in some severe
symptoms of heart failure develop, and others
die suddenly and unexpectedly often in the
absence of previous cardiac symptoms.'2-'4
The percentages of patients in each of these
three categories remain unknown, however.
This uncertainty complicates clinical manage-
ment and assessment of prognosis in individ-
ual patients. There is indirect evidence,
however, that many patients have a more
benign clinical course than could be inferred
from most published reports. This conclusion
is based on several points. Most patients with
severe symptoms are referred to a few selected
tertiary centres and the majority of the data
published on hypertrophic cardiomyopathy
have come from these referral institutions and
constitute, in large measure, what we know
about hypertrophic cardiomyopathy. For
example, almost half the studies on hyper-
trophic cardiomyopathy published over a 5
year period in Circulation, the Jtournal of the
American College of Cardiology, the American
Jrournal of Cardiology, and the British Heart
J7ournal came from only two centres.'5 In addi-
tion, more than 90% of the patients reported
to have severe symptoms came from the same

two institutions. Because these referral centres
see the most critically ill patients and publish
many studies on hypertrophic cardio-
myopathy, it is likely that the image of the
disease that is projected into published reports
is worse than the "real disease" in the overall
patient population. This conclusion is also
supported by the results of genetic studies
performed on large numbers of families with
hypertrophic cardiomyopathy. In a study in
which almost 300 relatives of patients with
hypertrophic cardiomyopathy were systemati-
cally investigated, a quarter of the relatives
were found to be affected.'6 More than 70%
of these relatives were symptom free.
Therefore, many affected family members are
symptom free and often unaware of the
disease. Indeed, recent studies based on
patients from non-referral centres '57 reported
mortality for hypertrophic cardiomyopathy
that was substantially lower than the generally
quoted figures of 3-4% a year.'2-'4
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