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A 50-year-old man presented with hypertrophic obstructive cardiomy-
opathy (HOC) associated with a left ventricular aneurysm and normal coro-
nary arteries. His history revealed no evidence of myocardial infarction or
atypical angina. Physical examination disclosed HOC but did not suggest
the presence of an aneurysm. Although the patient was treated medically,
heart failure ensued, and he died suddenly while working his farm. Subse-
quent investigation of the patient's family revealed that three of his five chil-
dren were also affected by cardiomyopathy, which was especially pro-
nounced in the eldest, a 22-year-old man.
The possible hemodynamic relationship between HOC and left ventricu-

lar aneurysm is discussed, along with probable indications. The role of left
ventricular aneurysm is also presented in relation to the natural history of
the disease.

Although patients with hypertrophic cardiomyopathy often complain
of chest pain and exhibit electrocardiographic patterns of infarction, 1.2
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large published series have paid little attention to the association of
myocardial infarction and hypertrophic cardiomyopathy. 1-3
Coronary artery disease has been linked with hypertrophic cardiomy-

opathy,4 and necropsy studies have shown areas of myocardial fibrosis.3
Myocardial infarction also may occur with hypertrophic cardiomyopathy
in the absence of coronary artery disease, distorting the clinical features
and influencing the natural history of hypertrophic cardiomyopathy.6
We report a case of hypertrophic cardiomyopathy associated with a left

ventricular aneurysm and normal coronary arteries; to the best of our
knowledge, such an association has not been previously reported. The
unusual clinical features of hypertrophic cardiomyopathy seen in this
case were probably imposed by the associated aneurysm.

Case Report

The patient was a 50-year-old man, who had been diagnosed as having
"cardiac disease" in childhood. Except for occasional spontaneous, short-
term precordial pain and infrequent dizziness, he had been well all of his
life. A few days prior to admission, he suffered an episode of dizziness but
denied having true angina, dyspnea, or syncope. There was no history of
hypertension or myocardial infarction. The patient was a moderate
smoker.
The blood pressure was 110/80 mm Hg, and the venous pulse was lo-

cated 2 cm above the sternal angle. The carotid pulse was normal; the
heart rate was 80 B/min. The apex beat was palpable in the fifth intercos-
tal space, 2 cm lateral to the midclavicular line, and was normal in charac-
ter. No areas of dyskinesia were palpable. A third heart sound was pres-
ent, and a Grade 1/6 systolic murmur was audible at the left sternal
border. The lungs were clear, and all other findings were normal.
A chest X-ray film indicated clear lung fields and moderate enlarge-

ment of the left ventricle.
The electrocardiogram showed atrial fibrillation and lateral myocar-

dial infarction (Fig. 1).
Echocardiography revealed hypertrophy of the septum and posterior

wall (Fig. 2). The left ventricular cavity was moderately dilated, and the
mitral valve exhibited systolic anterior movement.

Results of the following laboratory tests were within normal limits: uri-
nalysis, blood count, cholesterol, triglycerides, glucose, urea, GOT, GPT,
LDH, alkaline phosphatase, bilirubin, calcium, phosphorus, and pro-
teins.
On the basis of the clinical history, physical examination, and echocar-

diogram, the patient was diagnosed as having hypertrophic obstructive
cardiomyopathy (HOC) and was discharged on oral propranolol, 160 mg
daily. Within a few weeks, he developed dyspnea, which necessitated his
readmission to the hospital several months later. At readmission, his
blood pressure was 110/70 mm Hg, the venous pulse was located 5 cm
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Fig. 1 Echocardiogram showing atrial fibrillation and Q waves in Leads I, aVL, and V4-V6, sug-
gesting lateral infarction.
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Fig. 2 Echocardiogram showing hypertrophy of the septum and posterior wall, with moderate
augmentation (6.2 cm) of the left ventricular diastolic dimension and systolic anterior move-
ment of the mitral valve.

from the sternal angle, and the heart rate was 80 B/min. A third heart
sound and a soft systolic murmur were audible. Rales were present in the
lung fields, and slight edema of the legs was noted.
The patient underwent complete hemodynamic and angiographic in-

vestigation (Table I; Figs. 3 and 4). Hemodynamically, the left ventricular
end-diastolic pressure was elevated, and the cardiac output was low; there
was no outflow gradient at rest, after isoproterenol infusion, or during
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the post extrasystolic beat. Left ventricular angiography showed a dilated
ventricle with hypertrophy of the base and posterior papillary muscle. A
large area of' dyskinesia was observed in the anteroapical and
diaphragmatic segments (Fig. 3). Cor-onary arteriograms were normal
(Fig. 4A and 4B).
On the basis of hemodynamic and angiographic f'indings and the his-

tory of' heart failure, propranolol was discontinued. The patient was
placed on a regimen of' digitalis, diuretics, and anticoagulants; he was
asymptomatic at the time of hospital discharge. Three months later, he
died suddenly while working his farm. No autopsy was performed.

Investigation of' the patient's f'amily revealed that three of his five chil-
dren were also affected by cardiomyopathy (Fig. 5). The eldest, a 22-year-
old son, was asymptomatic but had typical clinical, echocardiographic, he-
modynamic, and angiogi-aphic features of HOC (Figs. 5 and 6; Table II).
A 14-year-old son had asymmetric septal hypertrophy, and a 12-year-old
son had an atrial gallop, marked right ventricular hypertrophy, and a left
anterior hemiblock.

Discussion

In the presence of anI associated form of' heart disease, the typical clini-
cal features of hypertrophic obstructive cardiomyopathy (HOC) may be-
come distorted,7-" as in the case presented here.
Our initial diagnosis of' HOC was based on physical signs, episodes of

dizziness, echocardiography, and electrocardiography. Although the case
presented several unusual features, the left ventricular aneurysm re-
mained unsuspected.

In typical cases of' HOC, atrial fibrillation appears at a late stage:3'2 and
is accompanied by dyspnea or pronounced heart failure;'2'3 our patient,
however, was initially asymptomatic despite atrial fibrillation.

Hypertrophic cardiomyopathy usually improves or remains stable with
propranolol, and heart f'ailure rarely occurs within such a short time as
was seen here.2 In light of the hemodynamic and angiographic data (Ta-
ble I; Figs. 3 and 4), it is possible that propranolol actually produced heart
failure. This would explain the patient's prompt recovery with digitalis
and diuretics after the withdrawal of propranolol.

Despite the associated aneurysm, physical signs were similar to those
reported by Maron et al,fi who observed seven cases of HOC and myocar-
dial inf'arction with normnal arteries.
Echocardiography is a valuable means of diagnosing HOC.'4 At first

glance, our patient's echocardiogram appeared typical, but unusual signs
became apparent with f'urther observation. In contrast to typical HOC,
where left ventricular dimensions are normal or even reduced,'4'l5 our
patient's left ventricular dimensions were greater than normal (Fig. 2).
The mitral echogram showed that the diastolic closure rate (DCR),

which reflects the left ventricular filling rate'6 and is therefore diminished
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TABLE 1. Hemodynamic Data

Cardiac output
Cardiac index
Total systemic resistance
Total pulmonary resistance
Pulmonary arteriolar resistance
Pulmonary wedge pressure
Left ventricular pressure
Aortic pressure
Right atrial pressure
Right ventricular pressure
Pulmonary arterial pressure

2.8 L/min
1.79 L/min/m2
2114 dynes/sec/cm5
742 dynes/sec/cm5
1 14 dynes/sec/cm5
22 mm Hg (mean)
106/22 mm Hg
106/70 mm Hg
8 mm Hg (mean)
36/3 mm Hg
36/18 mm Hg

Provocation maneuvers (isoproterenol infusion and postectopic response) of the
left ventricular gradient were negative.

F-
Fig. 3 Left ventricular angiogram (RAO, systolic frame), showing a large area of dyskinesia
involving the anteroapical and diaphragmatic segments.
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Fig. 4 (A) Principal branches of the left coronary artery (RAO orientation). (B) Right coronary
artery (RAO orientation).
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Fig. 5 The patient's family tree. Three children are affected by cardiomyopathy.

1-

Fig. 6 Echocardiogram of the patient's eldest son, showing asymmetric left ventricular hy-
pertrophy and systolic anterior movement of the mitral valve.
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TABLE II. Hemodynamic Data for the Patient's Eldest Son
(A 22-Year-Old Man)

Cardiac output
Cardiac index
Total systemic resistance
Total pulmonary resistance
Pulmonary arteriolar resistance
Pulmonary wedge pressure
Left ventricular pressure
Aortic pressure
Right atrial pressure
Right ventricular pressure
Pulmonary arterial pressure
Basal left ventricular outflow gradient

6.8 L/min
3.6 L/min/m2
988 dynes/sec/cm5
153 dynes/sec/cm5
35 dynes/sec/cm5
10 mm Hg (mean)
150/10 mm Hg
103/73 mm Hg
2 mm Hg (mean)
18/14 mm Hg
18/9 mm Hg
50 mm Hg

in HOC,'5-"7 was unexpectedly normal in our patient (Fig. 2). The left ven-
tricular dilatation produced by the aneurysm probably caused an im-
provement in ventricular filling rate as reflected by the DCR. A similar
improvement has been shown echocardiographically in cases of HOC
treated with propranolol, where the drug's negative inotropic effect
produces ventricular dilatation and a modest acceleration in DCR.'8

Angiographically, hypertrophy of the basal portions of the ventricle
and the posterior papillary muscle was typical of HOC,'9 but there was an
extensive atypical area of dyskinesia that involved the anteroapical and
diaphragmatic segments (Fig. 3).

Hemodynamically, the low cardiac output and the absence of an out-
flow gradient can probably be explained by the presence of the aneurysm,
which dilated the left ventricle and inhibited pump function, thus reduc-
ing the ventricular outflow gradient. 19,20 The absence of an outflow gradi-
ent was reported by Maron et a16 in cases ofHOC associated with myocar-
dial infarction.
Asymmetric septal hypertrophy and systolic anterior movement of the

mitral valve have been described in ventricular aneurysm and myocardial
infarction of coronary atherosclerotic origin.21'22 Because the combina-
tion of HOC and a ventricular aneurysm is so exceptional and because
HOC is frequently a familial disease,20 our patient's family was investi-
gated. Three sons exhibited signs of hypertrophic cardiomyopathy; one
had a pronounced case of the obstructive variety (Table II; Figs. 5 and 6).
Transmural myocardial infarction with normal coronary arteries is not

uncommon (15%) in HOC. Such infarctions are usually silent,6 and they
may progress to aneurysm, as probably occurred in this patient.
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The clinical features ofour case were similar to those recently reported
for combined hypertrophic cardiomyopathy and myocardial infarction6
in that: (1) true angina was absent; (2) heart failure was present; (3) the
EKG showed diffuse T wave inversions, supraventricular arrhythmias,
and atrial fibrillation with no evidence of left ventricular hypertrophy;
(4) echocardiography revealed ventricular dilatation; (5) the patient suc-
cumbed to sudden death; and (6) the disease was genetically transmitted
to three of the patient's sons.

In patients with hypertrophic cardiomyopathy, myocardial infarction is
difficult to diagnose, because it is usually silent (as was the ventricular an-
eurysm in our case); nevertheless, the above-mentioned features may aid
the clinician in diagnosing infarction in selected patients.
Although the cause of myocardial infarction or aneurysm with normal

coronary arteries in patients with hypertrophic cardiomyopathy is un-
known, possible etiologic agents may include coronary artery spasm, em-
boli, small-vessel disease,23 and coronary myocardial bridging.24 If severe
enough, the latter may result in arrhythmias25 or ischemia.26
Some patients with HOC may develop congestive heart failure, usually

without left ventricular dilatation.6"13'27
The case presented here illustrates another mechanism for the devel-

opment of congestive heart failure during the natural course of hy-
pertrophic obstructive cardiomyopathy. It also adds to the number of re-
ported cases combining hypertrophic cardiomyopathy and myocardial
infarction with normal coronary arteries.6
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