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Editorial

Restrictive cardiomyopathy

Several cardiomyopathies show restrictive haemodynamic
characteristics at some stage of their development. At
earlier stages arrhythmias may occur, whereas later some
progress to a haemodynamic picture that is reminiscent of
dilated cardiomyopathy. During their restrictive phase it
can be difficult to distinguish these cardiomyopathies from
constrictive pericarditis and restrictive-obliterative
endocardial disease (Loeffler's endocarditis and
endomyocardial fibrosis). With a few exceptions (for
example, haemochromatosis), there is no specific treatment
for restrictive cardiomyopathies. The main reason for
making an accurate diagnosis is to exclude constrictive
pericarditis which is eminently curable. Also some patients
with endocardial disease benefit if the abnormal endocar-
dium is stripped.' In addition, some histological appear-
ances are definitely associated with inherited conditions
(for example, Fabry's disease) and others are also probably
familial (for example, myocyte hypertrophy (our unpub-
lished observations)) and genetic counselling may be
indicated.
By restriction we mean that systolic function is less

affected than diastolic function and in particular that there
is an abnormality of filling rather than of relaxation. One
description of restrictive haemodynamic function is "rapid
completion offilling ofa poorly complaint ventricle in early
diastole, with little or no further filling in late diastole".2
Though there is poor compliance of the ventricles the peak
filling rate is higher than normal, possibly as a result of
augmented ventricular diastolic suction.3 The situation is
thus analogous to pericardial disease causing constriction
or tamponade. But individuals with dilated and hypertro-
phic cardiomyopathies can also show similar haemodyn-
amic characteristics,2 as do some individuals with normal
hearts if their filling pressures are raised. Moreover, not
everyone with restrictive filling shows rapid completion of
filling in early diastole. In ,some cases treatment with
diuretics can cause a relatively low filling pressure at
investigation. Also, some individuals with a poorly
compliant ventricle with normal volumes but high filling
pressures and one of the histological appearances charac-
teristic of restrictive cardiomyopathy can show rapid
completion of ventricular filling in early diastole whereas
others with a similar histological appearance show gradual
slow ventricular filling throughout diastole. Both filling
patterns may be seen in amyloidosis,34 but we have also
seen them in restrictive cardiomyopathies with other
histological appearances.

Usually patients with restrictive cardiomyopathy have
normal ventricular volumes but raised filling pressures. As
a result in restrictive cardiomyopathy atrial dimensions are
often increased; this is rarely the case in constrictive
pericarditis. In both constriction and restriction there is
characteristically rapid completion of ventricular filling in
early diastole so that the ventricular diastolic waveform has
a dip and plateau (square root sign) configuration, but this
is not always true.56 Filling and the ventricular diastolic
waveform are affected by heart rate,36 degree of hydration,
and stage in the disease process3 4 so that in some
individuals filling is more gradual. The left and right
ventricular end diastolic pressures are usually nearly
identical in constrictive pericarditis but often the left
ventricular end diastolic pressure is at least 5 mm Hg

higher than the right in restrictive cardiomyopathy.i
Unfortunately this is not an absolute sign. Diastolic
ventricular pressure can differ if there is localised constric-
tion or a coincident cardiac abnormality in patients with
pericardial disease. Moreover, some patients with restric-
tive cardiomyopathy maintain a constant relation of ven-
tricular diastolic pressures even when filling pressures are
altered.
We and others89 believe that endomyocardial biopsy is a

useful method of distinguishing restrictive cardiomyo-
pathies from constrictive pericarditis and endomyocardial
fibrosis. A specific condition such as iron storage disease,
Fabry's disease, sarcoidosis, or glycogen storage disease
may be diagnosed.'0 Though non-specific histological
features, such as interstitial fibrosis and (according to our
unpublished observations) myocyte hypertrophy are com-
mon, many patients with restrictive haemodynamic func-
tion have amyloidosis. This condition cannot be excluded
purely on the basis of light microscopy.8 Electron micros-
copy of myocardial tissue can confirm the diagnosis when
light microscopy is negative8 though care should be taken to
distinguish between recently formed perimyocyte collagen
and amyloid. The presence or absence of amyloid deposits
in other organs is not absolutely predictive of cardiac
involvement.8" 12

Cardiac amyloidosis may present in several ways. Ar-
rhythmias or angina despite angiographically normal
coronary arteries can precede the onset of cardiac failure.
Myocardial ischaemia may be the result of small vessels
being affected by amyloidosis,'3 or of the great degree of
ventricular wall thickening seen in this condition.'4 15
Amyloidosis may also mimic hypertrophic cardio-
myopathy because it can cause asymmetrical septal thick-
ening.3 16 The ventricles can be dilated with reduced
ejection fractions in the later stages of the disease."7"9
Sometimes the individual patient with amyloidosis can
have features intermediate between all three types of
cardiomyopathy-for example, asymmetrical septal thick-
ening, angina, heart failure, abnormal diastolic function,
and a reduced ventricular ejection fraction.
Technetium-99m pyrophosphate scintigraphy has been

suggested by some to be a useful adjunct in the diagnosis of
amyloid heart disease,1421 as has the presence of a granular
sparkling myocardial appearance on echocardiography.'4
Frequent false negative results, however, impair the sen-
sitivity of these techniques.'6

Patients with restrictive cardiomyopathy occasionally
have normal endomyocardial biopsy specimens.7 When
this happens a diagnosis of constrictive pericarditis may
have been missed, though patchy infiltration, for example
by sarcoidosis, is possible.22 Other methods should always
be used to exclude the presence of constrictive pericarditis
if histological examination shows normal myocardium or is
inconclusive. The consequences of missing a diagnosis of
constriction can be serious. Whereas important atrioven-
tricular valve regurgitation is much more common in
restrictive cardiomyopathy than in pericardial constriction,
this clinical sign is unhelpful in individual patients. Valve
regurgitation and pericardial constriction can coexist2324
particularly when rheumatic carditis is the cause. Pericar-
dial constriction often occurs without calcification in
rheumatic disease. Indeed, pericardial constriction was
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seen without any detectable pericardial calcification on
chest x ray in 30-70% of cases.2"27 Pericardial thickening
on echocardiography is also unreliable.2729 Computed
tomography and magnetic resonance imaging may be
better methods of detection.
There were significant differences between the indices

derived by digitised M mode echocardiography (par-
ticularly the peak rate of thinning of the posterior wall
during early diastole) from patients with constrictive
pericarditis and restrictive cardiomyopathy.2" Unfortun-
ately, overlap of values between the two groups means that
these statistically significant differences do not produce a
clinically useful discriminant. Recent observations suggest
that Doppler echocardiography may prove to be a highly
sensitive method of distinguishing between constriction
and restriction.29 The respiratory variation in left ven-
tricular isovolumic relaxation time and peak early mitral
flow velocity distinguished clearly between constrictive
pericarditis and restrictive cardiomyopathy. Unfortunately
the number of patients in this study was small and it has
some limitations, which the authors recognised. These
observations need to be confirmed in a larger study.
When doubt remains about the presence of constrictive

pericarditis or restrictive cardiomyopathy exploratory car-
diotomy should be performed.27 Even then removal of a
thickened pericardium may not cure the patient. Restric-
tive cardiomyopathy and constrictive pericarditis can co-
exist if they have a common cause, such as radiation
fibrosis.2930
Though pericardial constriction and endomyocardial

fibrosis can be treated by pericardectomy and endocardec-
tomy,I most causes of restrictive cardiomyopathy have no
specific treatment. Patients with iron storage disease may
benefit from venesection or chelation of iron." Specific
medical treatment for cardiac amyloidosis does not increase
life expectancy."2

Non-specific treatment for heart failure should be used
with caution in patients with restrictive cardiomyopathies.
Because these patients require a high filling pressure to
maintain their cardiac output, the results of using diuretics
or vasodilators may be deleterious. These include severe
hypotension and cardiogenic shock. There are also anec-
dotal reports of extreme sensitivity to cardiac glycosides
and f blocking drugs.2 3'
The reports of prognosis in patients with restrictive

cardiomyopathies are highly variable. This is because most
reports are of small, heterogeneous groups of patients. The
cause of the cardiomyopathies and the severity of the heart
failure at the time of presentation, as well as concomitant
events (such as embolic phenomena and arrhythmias) will
affect prognosis. In a large series of patients with
amyloidosis, the median survival of patients with heart
failure was 6 months from onset of symptoms.34 In patients
with primary restrictive cardiomyopathy, one group repor-
ted no deaths in a series ofnine patients followed up for 16-
42 months.7 The experience of others has been less
favourable.2 T TT I NT
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