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Hypertrophyic Cardiomyopathy Associated with
Midventricular Obstruction and
Apical Aneurysm
Chih-Ta Lin,1 Rousei Rim,2 Tin-Kwang Lin,1 Chih-Wei Chen,1 Yuh-Feng Wang3 and Chin-Lon Lin1

Hypertrophic cardiomyopathy (HCM) with midventricular obstruction (MVO) and left ventricular (LV) apical
aneurysm is a rare clinical entity for which only a few sporadic case reports exist in the literature. Herein, we report
the case of a 66-year-old man who presented with exertional dyspnea, chest tightness and dizziness for 1 year.
Thallium-201 myocardial scintigraphy showed a fixed perfusion defect in the LV apical-inferior wall.
Echocardiography showed significant concentric left ventricular hypertrophy, and the left ventricular cavity was
shaped like an hourglass, indicating midventricular obstruction. Left ventriculography demonstrated total occlusion
at the midventricular level during systole, and an apical aneurysm. Coronary angiography revealed no significant
vessel stenosis. The patient was treated with resection of the aneurysm, endoaneurysmorrhaphy and beta blocker
therapy. The post-operative course was uneventful. The possible pathophysiology, clinical manifestation, diagnosis,
and treatment are discussed.
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INTRODUCTION

CASE REPORT

The prevalence of hypertrophic cardiomyopathy
(HCM) is about 0.2% in the general population. Of these
patients, approximately 1% develop midventricular obstruction (MVO) and subsequent left ventricular (LV)
apical aneurysm.1 Only sporadic case reports of HCM/
MVO have been published in the literature. Herein, we
report a Taiwanese man diagnosed with HCM with
MVO and apical aneurysm. We discuss the possible
pathophysiology, clinical manifestations, diagnosis, and
treatment.

A 66-year-old Taiwanese man came to our cardiovascular surgery clinic because of exertional dyspnea,
chest tightness and dizziness for the past year. No syncope, palpitation or legs edema had been experienced
previously. He was diagnosed to have hypetension about
10 years before but did not receive regular treatment. He
suffered from a stroke a few years before this visit, with
ensuing right hemiparesis. He was able to walk without a
crutch. He had been diagnosed with HCM at a local
medical hospital at age 63 and underwent cardiac
catheterization at that time, but the report from the operation was unavailable. He had no history of myocardial
infarction (MI), diabetes, or hyperlipidemia, and he did
not smoke. He had no family history of coronary artery
disease (CAD), HCM, or sudden cardiac death.
Electrocardiogram revealed a T-wave inversion at
leads I, II, AVL, and V2-V6. Thallium-201 myocardial
scintigraphy showed a fixed perfusion defect in the LV
apical-inferior wall. The patient was admitted to the hos-
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with endoaneurysmorrhaphy. Microscopic examination
showed myxomatous and vacuolated degeneration, focal
with fibrosis. Bisoprolol was prescribed at the outpatient
clinic. The patient’s postoperative course was uneventful
during 4 years of follow-up.

pital for further survey.
Physical examination on admission revealed the following: temperature 36 °C, pulse 58 beats/min and regular, respiration 18/min, and blood pressure 110/68
mmHg. No significant heart murmur was heard. Breath
sounds were clear, and no peripheral edema was observed. Chest x-ray film showed cardiomegaly without
lung congestion. Echocardiogram showed significant
concentric left ventricular hypertrophy (interventricular
septum: 20 mm, LV posterior wall: 21 mm), midventricular obstruction and apical aneurysm (Figure 1A). A
dynamic pressure gradient ranged from 16 mmHg to 83
mmHg at mid LV cavity (Figure 1B) and diastolic reverse flow from the apical aneurysm to the LV outflow
tract were determined by Doppler echocardiography.
Systolic anterior motion of the mitral valves (SAM) was
not observed. Coronary angiography revealed no significant stenosis at the three coronary arteries. Left
ventriculography demonstrated total obliteration at the
midventricular level during the systolic phase with an
apical aneurysm (Figure 2). High LV end-diastolic pressure (36 mmHg) was measured. Chest CT scan demonstrated a pouching sac with a thin wall filled with contrast medium protruding from the left ventricle at the arterial phase.
The patient’s aneurysm was resected and repaired

DISCUSSION
We have presented a case of a Taiwanese man diagnosed with HCM with MVO and apical aneurysm. He
had a history of a prior stroke. It was not clear whether
the cause of the cerebrovascular accident was a cardiac
emboli. He had no history of MI, and his coronary arteries had no significant stenosis. The LV apical aneurysm
was thought to be caused by MVO.
LV aneurysm is a common pathological condition
and is frequently caused by transmural MI.2 Other less
common etiologies are syphilitic infection, tuberculosis,
parasitic infection, sepsis, cytomegalovirus infection,
rheumatic heart disease, sarcoidosis, trauma, surgery,
congenital defects, HCM, and idiopathic causes. Barbaresi and colleagues reviewed 160 cases of HCM and
noted that three cases without previous MI had apical
aneurysm of the left ventricle.3 They presumed that an
abnormally high interventricular pressure, a dystrophic

Figure 1. Apical four chamber view with two-dimensional echocardiography showing significant concentric left ventricular hypertrophy with an LV
apical aneurysm (AA) (A). Apical two-chamber views with continuous wave Doppler showing a bipeaked waveform with dynamic pressure gradient
up to 83 mmHg at mid LV cavity. The systolic (S) peak flow velocities was 4.6 m/s, and diastolic (D) reverse flow was observed (B).
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Figure 2. Left ventriculogram in right anterior oblique projection (35°), during diastole (A) and systole (B), and in left anterior oblique (50°) with
cranial (15°) projection during diastole (C) and systole (D), demonstrating total obliteration at midventricular level during the systolic phase with an
LV apical aneurysm.

to 21).4 They found that 5 patients developed segmental
or generalized left ventricular hypokinesis, and MVO
was found in 4 (80%) of the 5 patients. None had fixed
CAD. The rate of progression from HCM to LV hypokinesis was close to 1% of patients per year. This progression can follow an acute myocardial infarction
(AMI) or it can develop without clinical or electrocardiographic evidence of infarction. The causes of AMI in
HCM patients with patent CAD are not completely un-

myocardial wall, myocardial ischemia, and myocardial
structural abnormalities might lead to apical aneurysm in
patients with HCM.
HCM has been reported to progress occasionally
into a dilated hypokinetic left ventricle. This process can
occur acutely or chronically and can be associated with a
significant deterioration in clinical status. Fighali and
colleagues reviewed the medical records of 62 patients
with HCM during a mean follow-up of 8 years (range 2
223
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necessary factor to produce an intraventricular pressure
gradient in MVO. 9 They also noted that hypertrophic
right ventricular obstruction was relatively common in
MVO (2 of 9 cases) and may have the same obstructive
mechanism. We did not know whether our patient had
right ventricular obstruction because right ventricle
hemodynamic study was not performed during catherization, although echocardiogram did not show right
ventricle hypertrophy. Doppler echocardiography can reveal paradoxical jet flow from the apical aneurysm to the
LV outflow during early diastole,10 and can be used to
measure the intraventricular gradient and to evaluate the
effect of treatment.
Management of HCM with MVO and apical aneurysm includes medical and surgical treatment. For symptom relief, beta blockers, calcium antagonists (diltiazem
or verapamil), or class Ia antiarrhythmic agents (such as
cibenzoline or disopyramide)8,11 should be tried first to reduce the intraventricular gradient. Warfarin should be
added if an apical thrombus is found. DDD pacing with a
short AV delay may result in hemodynamic and symptomatic improvement.12,13 Amiodarone can be used to treat
and prevent serious ventricular arrhythmia. To treat patients with medically refractory VT, an implantable
cardioverter-defibrillator, radiofrequency catheter ablation, or aneurysm resection are the alternative methods.6,14
Schulte and colleagues studied 353 patients presenting with a symptomatic form of HOCM (including
subaortic and mid-ventricular forms) operated on between 1963 and 1991.15 With few exceptions, all patients
were in New York Heart Association clinical stage III or
IV. The overall hospital mortality rate was 4.8%; for
transaortic subvalvular myectomy alone it was 3.1%,
and for combination surgery with additional surgical
measures it was 9.8%. Among the last 194 patients
(since 1984), the mortality rate was 2.1%. This indicates
that the surgical mortality rate has decreased in recent
years. Follow-up to date showed an improvement in
symptoms and physical performance; annual mortality
rate was 1.8% to 4% among patients treated with drugs,
and post-operative mortality rate was approximately
1.1%. The authors determined that surgery could be recommended in HOCM patients with symptoms despite
prior drug treatment.
In conclusion, MVO is a rare form of HCM, and patients who have this disorder may experience LV apical

derstood. They are thought to be due to 1) embolization
to a major coronary artery branch; 2) coronary artery
spasm; 3) myocardial bridging; 4) oxygen supply/demand mismatch; 5) small-vessel CAD; and 6) prior
septal myotomy or myomectomy.
The authors also suggested a mechanism to explain
why MVO could result in LV apical aneurysm. They
thought that pressure overload in the apex could lead to
compensatory apical hypertrophy and then myocardial
dysfunction and dilatation of the apex, followed by aneurysm formation. Fighali and colleagues concluded that
segmental or generalized LV hypokinesis could develop
in patients with HCM in the absence of fixed CAD, and
patients with the midventricular obliteration variant of
HCM were at a higher risk of developing segmental or
diffuse LV hypokinesis.
Most patients with HCM have asymmetric septal hypertrophy. Apical HCM is unusual, and midventricular
HCM is the most infrequent presentation,5 but both variants may be associated with an apical aneurysm. The
clinical manifestations of midventricular HCM with
MVO and apical aneurysm include dizziness, palpitations, dyspnea, angina, syncope, atrial fibrillation, ventricular tachycardia/fibrillation, and sudden cardiac
death.6,7 Physical examination often shows systolic ejection murmur and brisk carotid upstroke. Our patient not
having heart murmur is possibly because of dynamic
pressure gradient change. Such pressure change is characteristic in patients with HCM. Ohtsuka and colleagues
reported that an early systolic sound was associated with
MVO and subsided after cibenzoline treatment.8 It was
thought to be produced by a rapid deceleration of the
intraventricular flow caused by midventricular obstruction. The electrocardiogram findings in their patients included left ventricular hypertrophy, left atrial enlargement, T-wave inversion, ST-segment depression or elevation, and sometimes right ventricle hypertrophy.
Echocardiography is the gold standard for diagnosing
HCM with MVO and apical aneurysm. It can demonstrate remarkable left ventricular hypertrophy, near total
or total obliteration at the midventricular level, and apical aneurysm. Systolic closure of the aortic valves can
also be observed in most patients. Sheikhzadeh and colleagues reported that MVO had all the signs of hypertrophic obstructive cardiomyopathy (HOCM), but SAM
was uncommon. They concluded that SAM was not a
Acta Cardiol Sin 2008;24:221-5
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aneurysm with or without MI. Possible mechanisms are
myocardial ischemia or pressure overload. Treatment
should be tailored according to each patient’s clinical
presentation.
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