
Br Heart J 1989;62:384-8

Hypertrophic cardiomyopathy in identical twins
JOHN M REID,* ALAN B HOUSTON,t EILEEN LUNDMARK*

From the *Department of Cardiology, Western Infirmary, and the tDepartment of Cardiology, Royal Hospital
for Sick Children, Glasgow

SUMMARY Hypertrophic cardiomyopathy was diagnosed in identical twin boys in early childhood.
One underwent myomectomy at the age of 12 years because of progressive severe exertional
dyspnoea accompanied by considerable obstruction of the left ventricular outflow tract shown on

both echocardiography and cardiac catheterisation. Seven years later, at the age of 19, he remains
incapacitated to a moderate degree. By contrast, the other twin has led a relatively normal life to
date and no left ventricular outflow obstruction has been shown.

Since the recognition of hypertrophic cardio-
myopathy in the 1950s,15 there have been many
studies of all aspects of the condition including
clinical presentation, haemodynamic function,
aetiology, and natural course. In more than half the
patients a familial incidence was recognised, the trait
being autosomal dominant. We report hypertrophic
cardiomyopathy in identical twins with a striking
difference in clinical severity.

Case reports

THE FIRST TWIN
The first twin was noted to have a cardiac murmur
during routine school medical examination when he
was five years old. He was symptom free and the
clinical diagnosis was ventricular septal defect. He
was first referred to the cardiac clinic when he was 11
because of increasing exertional dyspnoea accom-
panied by chest pain in the previous year.
On clinical examination there was no cardiomegaly

but a loud ejection systolic murmur was audible over
the entire precordium and maximal at the aortic area.
There was evidence of left ventricular hypertrophy
on the electrocardiogram and there was inversion of
the T wave in the anteroseptal leads consistent with
septal hypertrophy. Echocardiography showed
asymmetrical septal hypertrophy with systolic
anterior movement of the anterior cusp of the mitral
valve. At cardiac catheterisation, there was no
detectable intracardiac shunt but there was a systolic
gradient of80 mm Hg across the outflow tract of the
left ventricle. The diagnosis of hypertrophic
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cardiomyopathy was established and treatment with
propranolol was started. Because his breathlessness
became worse a repeat investigation was carried out
next year and the gradient had increased to
120 mm Hg. Operation was recommended and
subaortic myomectomy was carried out. At oper-
ation, the aortic valve was normal but there was a
tight subaortic stenosis extending 2-5 cm below the
valve. On inspection the anterior leaflet of the mitral
valve was normal. Myomectomy was carried out to a
depth of 7 mm and a width of 10 mm to enlarge the
outflow diameter to 22 mm. The gradient was
reduced to 15 mm Hg. He was examined each year
and he remained considerably incapacitated with
persistent left ventricular hypertrophy on the elec-
trocardiogram. Cross sectional echocardiography in
1988 once again showed considerable septal hyper-
trophy (fig 1).
The short axis sweep from apex to aortic root

showed disproportionate thickening of the septum
compared with the posterior wall. The gradient both
at Doppler examination and repeat catheterisation
was 35 mm Hg. Further operation was deferred but
treatment with propranolol was changed to
verapamil.

THE SECOND TWIN
The second twin was referred to us at the age of 11
years because of an indeterminate episode of chest
pain and mild exertional dyspnoea over the preceding
year. Clinical examination showed no cardiomegaly
and no cardiac murmurs were audible. Chest x ray
showed no cardiac enlargement and there was no
evidence of ventricular hypertrophy on the electro-
cardiogram; a Q wave was present, however, in limb
lead II and in V6. Echocardiography showed
concentric thickening of the left ventricle but the
aortic and mitral valves appeared normal. Forty eight
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Fig 1 Cross sectional echocardiographic views in diastolefrom patient 1. (a) Long axis and (b) short axis at tips of mitral
valves. RV, right ventricle; IVS, ventricular septum; LV, left ventricle; LA, left atrium; AO, aorta.
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Fig 2 Cross sectional echocardiographic views in diastolefrom patient 2. (a) Long axis and (b) short axis. See legend tofig
I for abbreviations.
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hour Holter monitoring showed infrequent short
bursts ofparoxysmal supraventricular tachycardia. A
diagnosis of hypertrophic cardiomyopathy was not
conclusive at this time but verapamil was introduced
to control the short bursts of supraventricular
tachycardia. Cardiac catheterisation and angio-
cardiography were carried out in 1985 when the
patient was 15 years old and this showed normal left
ventricular function, no aortic regurgitation, and no
gradient across the left ventricular outflow tract. The
most recent echocardiographic assessment carried
out in 1988 showed thickening of both the inter-
ventricular septum and the posterior wall of the left
ventricle but with only slight systolic anterior
movement of the mitral valve (fig 2).
The diagnosis of hypertrophic cardiomyopathy

was established but the patient remains well and at
work.

Testing with Jeffries's hypervariable DNA probe
confirmed that the DNA fingerprints were identical
and that the twins were monozygotic. The mother of
the twins was examined and although clinical
examination was unremarkable, echocardiographic
and Doppler studies showed thickening of the
interventricular septum, but there was neither sys-
tolic anterior movement of the mitral valve nor left
ventricular outflow obstruction.

Discussion

Hypertrophic cardiomyopathy is known to be a
familial condition. Greaves et al studied 193 first
degree relatives of 50 patients with the condition by
clinical examination, electrocardiography, and cross
sectional echocardiography.6 In 28 of the 50 families
studied a familial occurrence was recorded; in 15 the
pattern was consistent with an autosomal dominant
trait. Maron and Mulvihill in a review ofthe genetics
of hypertrophic cardiomyopathy concluded that
between 50 and 90% of reported cases were familial,7
and the condition was recorded in three generations
of a large Norwegian family.8 There is, however, no
mention in published reports of the occurrence of
hypertrophic cardiomyopathy in twins.
Both our patients were monozygotic twins (con-

firmed on testing with the Jeffries's hypervariable
DNA probe) and presented in childhood. In the first,
the condition was rapidly progressive and the boy
required myomectomy at an early age. The other
twin by comparison has lived a normal life through-
out 10 years' supervision. The morphology of
hypertrophic cardiomyopathy can be heterogeneous9
and the patterns and extent of left ventricular
hypertrophy can vary greatly.10 These features can
influence the course and clinical features of the
condition as they did in our twins. Although both the
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diastolic and systolic function of the left ventricle are
impaired in hypertrophic cardiomyopathy, the
disordered haemodynamic function affecting both
diastolic filling and distensibility of the left ventricle
seems to be the principal factor leading to progres-
sion of the disease and the onset ofsymptoms such as
exertional dyspnoea, angina, variable types of
arrhythmias and, in severe cases, transient syncopal
episodes.'0 The most serious arrhythmias reported
are supraventricular and ventricular tachycardia,
aberrant atrioventricular nodal pathways, and
complete heart block. The disturbance most predic-
tive of sudden death is ventricular tachycardia. The
annual mortality is 2-3%,"12 tending to affect
predominantly younger patients, particularly when
there is a family history of the condition. In the first
twin left ventricular hypertrophy with strain was
present on the electrocardiogram but 24 hour
ambulatory electrocardiographic monitoring showed
no serious arrhythmias and only infrequent
ventricular extrasystoles despite the severity of his
condition. His twin brother, however, had several
episodes of supraventricular tachycardia on Holter
monitoring. The difference in clinical presentation in
these twins is most striking and unusual.

Serial echocardiographic and Doppler studies are
most important in the long term management of
these patients. The sheet-anchor in the management
is medication with either f blockers, calcium channel
blockers, or in some cases both."' 14 Verapamil
improved left ventricular diastolic function by
improving rapid diastolic filling-thereby increasing
exercise tolerance and leading to symptomatic
improvement.'5 Amiodarone has also been shown to
be effective'6 but side effects tend to become
increasingly common the longer the duration of
treatment.'7 The role of cardiac surgery in hyper-
trophic cardiomyopathy is still somewhat
controversial.'8 9 Surgical treatment is undoubtedly
indicated when the outflow gradient exceeds
50 mm Hg, and there is substantial evidence that
operation can improve symptoms and the quality of
life. There is no conclusive evidence to date,
however, that it does in fact prolong life. Subaortic
myomectomy in our first twin undoubtedly
produced considerable clinical benefit with lessening
of the left ventricular outflow gradient. To date,
surgical treatment has not been necessary in his twin
brother. A more recent innovation is that of trans-
arterial laser myoplasty,20 but again its precise role in
the overall management ofthe condition has yet to be
defined. Its principal advantage seems to be that the
procedure can be repeated if necessary.

We thank Mr J C S Pollock, FRCS, who carried out
the surgical treatment in patient 1.
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