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Abstract

Mid-ventricular hypertrophic cardiomyopathy (HCM) is rare and 
when associated with an apical aneurysm has a high risk of thrombus 
formation and embolization. We report a case of a 70-year-old man 
with peripheral vascular disease who presented with acute progres-
sive right leg pain. Peripheral angiography showed complete throm-
botic occlusion of his right superficial femoral artery. Thrombolysis 
was successfully performed using alteplase. His post-procedure angi-
ography which was obtained the next day showed complete revascu-
larization with no residual stenosis. His echocardiogram showed an 
ill-defined mass in the left ventricular apex. The absence of residual 
atheroma on peripheral angiography suggested a primary embolic 
event. We obtained cardiac MRI which showed mid-ventricular HCM 
complicated by an apical aneurysm and small thrombus. Left ven-
tricular apical aneurysm occurs commonly in mid-ventricular HCM 
and is associated with a worse prognosis. Cardiac magnetic resonance 
imaging (MRI) is superior to echocardiography in identifying left 
ventricular apical aneurysms and apical thrombi.
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Introduction

Hypertrophic cardiomyopathy (HCM) is a genetic disorder 
with segmental myocardial hypertrophy, varying disease ex-
pression and complications [1]. Most patients are diagnosed 

with asymmetric septal hypertrophy and less commonly with 
the mid-ventricular, apical, posterior-septal or isolated lateral 
wall types [2]. The mid-ventricular variant can either present 
as an obstructive or non-obstructive disease, with complica-
tions such as left ventricular (LV) apical aneurysm, throm-
bosis and embolization [1, 3]. The mechanisms of aneurysm 
formation are incompletely understood [4], but its presence is 
associated with higher risks of complications [4, 5]. We re-
port a case of mid-ventricular HCM with LV apical aneurysm 
presenting with acute limb ischemia of right lower extremity. 
Another interesting aspect of this case was that the LV apical 
aneurysm, associated residual thrombus and mid-ventricular 
HCM variant were not apparent on echocardiography but were 
diagnosed by cardiac magnetic resonance imaging (MRI).

Case Report

A 72-year-old African-American man was admitted with com-
plaints of acute progressive right leg pain of 4 days duration. 
He had a past medical history of hypertension, hyperlipidemia, 
chronic kidney disease and peripheral vascular disease with 
prior stent placement in his left superficial femoral artery 
(SFA). He had a normal right femoral pulse but no palpable 
distal pulses. We were unable to document popliteal, posterior 
tibial or dorsalis pedis pulse by hand held Doppler. He was 
started on systemic anticoagulation and referred for an emer-
gent peripheral angiogram. Peripheral angiography showed 
an angiographically normal appearing right common femo-
ral artery and profunda branch. The SFA was occluded in the 
proximal segment with no visualization of the distal vessels 
(Fig. 1a). Catheter-directed thrombolytic therapy was success-
fully completed with alteplase. The post-procedure angiogram 
obtained the following day showed complete recanalization 
of his SFA with no residual thrombus or atheroma (Fig. 1b). 
Telemetry monitoring and electrocardiography showed no evi-
dence of arrhythmia. Echocardiography showed a preserved 
LV ejection fraction of 55-60% with normal segmental wall 
motion and mild LV hypertrophy (LVH). There was an ill-de-
fined mass in the LV apex (Fig. 2a). Although the initial diag-
nosis suggested atherothrombotic disease, the absence of re-
sidual disease after thrombolysis increased our suspicion for a 
thrombotic event. A computed tomography scan was negative 
for aortic thrombus but an incidental finding was made of focal 
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thinning in the LV apex. A contrast-enhanced echocardiogram 
confirmed the presence of an apical density (Fig. 2b). This was 
followed by a cardiac MRI which confirmed the diagnosis of 
mid-ventricular HCM with LV apical aneurysm and a small 
residual thrombus (Fig. 3). He was discharged home on anti-
coagulation (warfarin) therapy and has had no further embolic 
episodes on follow-up.

Discussion

HCM is a clinical entity that is associated with unexplained 
LVH and non-dilated ventricular chambers in the absence of 
other cardiac causes that could result in a similar magnitude of 
hypertrophy [6]. Apical aneurysms can occur in approximately 
25% of HCM patients [7]. Although aneurysms can occur in 
non-obstructive HCM, they are more common in those with 
mid-ventricular obstruction [7, 8]. The mechanisms of apical 

aneurysm formation are incompletely understood but include 
increased intraventricular pressure, microvascular ischemia, left 
anterior descending artery bridging and genetic predisposition [1, 
4, 7, 8]. Patients may be asymptomatic [7], but the presence of 
aneurysm is associated with increased risk of complications [1, 
4, 7] particularly when they are medium or large-sized [9]. The 
dyskinetic or akinetic apical aneurysm provides a structural basis 
for intracavitary thrombus formation [5]. The diagnostic accu-
racy for LV apical aneurysm is 57% for echocardiogram, 80% for 
contrast echocardiography and 100% for cardiac MRI [9].

In older patients, the likelihood of HCM is increased by the 
presence of marked LV thickness > 25 mm, LV outflow tract 
(LVOT) obstruction, systolic anterior motion of the mitral valve 
and/or the presence of mitral valve to septal wall contact [6]. 
None of these features were present in our patient who failed 
to meet the traditional diagnostic criteria of HCM by echocar-
diography. Elderly HCM patients like ours are more likely to 
have milder hypertrophy with coexisting morbidities like hy-

Figure 1. (a) An abrupt occlusion (indicated by an arrow) in the superficial femoral artery just distal to its bifurcation with a positive 
meniscus sign (image on the left obtained at presentation). (b) Complete recanalization of the superficial femoral artery with no 
residual thrombus or atheroma (image on the right obtained after thrombolysis).

Figure 2. (a) Non-contrast and (b) contrast-enhanced echocardiographic images showing left ventricular hypertrophy and an 
ill-defined mass in the left ventricular apex.
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pertension or aortic stenosis which by themselves could cause 
LV hypertrophy [7]. Our patient had LVH which was graded as 
mild and attributed to systemic hypertension. The basal septum 
dimension was measured at 14 mm with no intracavitary gradi-
ents or aneurysms on echocardiography. An ill-defined density 
was visualized on both the contrast and non-contrast echocardi-
ographic images but no definite evidence of thrombus was seen.

It would be unusual to have a thrombus in the left ventri-
cle with normal contractile function and no demonstrable wall 
motion abnormalities. Therefore, we obtained cardiac MRI to 
further delineate the apical density. Cardiac MRI is useful to 
demonstrate myocardial scarring by late gadolinium enhance-
ment (LGE) especially when apical aneurysm is present [6]. 
LGE was not demonstrated in the LV apex or aneurysmal seg-
ment in our patient. The absence of LGE may indicate a vari-
able pattern of myocardial involvement which could provide 
clues to the mechanisms of aneurysm formation [4]. Although 
not necessary for diagnosis, cardiac MRI may be an important 
part of a multimodality approach in evaluating patients with 
HCM [2, 4, 10] particularly when complications are suspected. 
Cardiac MRI may be more sensitive in the diagnosis of elderly 
patients and those with mild variants of the disease.

Patients with mid-ventricular obstruction are usually rec-
ognized sooner because they have symptoms more often than 
those without obstruction or those with LVOT obstruction [8]. 
Symptoms are also more common in HCM patients with mod-
erate degrees of hypertrophy (wall thickness of 16 - 24 mm) as 

opposed to those with severe hypertrophy (> 30 mm) or mild 
hypertrophy (< 15 mm) [9] as was seen in our patient. Patients 
could experience syncope, palpitations, chest pain or dyspnea 
while others may present with resuscitated cardiac arrest even 
in the absence of a family history of sudden cardiac death. A 
coronary angiogram or myocardial perfusion imaging should 
be pursued in patients with HCM who have chest pain and an 
intermediate or high risk of coronary artery disease (CAD) [6].

Although assessment for silent ischemia is not indicated 
in asymptomatic patients [6], this should be considered in pa-
tients with cardiovascular disease risk factors when an apical 
aneurysm is present. Stress myocardial perfusion imaging in 
patients with HCM may show reversible or fixed perfusion 
defects consistent with ischemia or infarction even when epi-
cardial CAD is absent [6]. Our patient had stress myocardial 
perfusion imaging performed as part of a preoperative evalu-
ation and was incidentally reported to have a small infarct in 
the anterior septum with no reversible ischemia. However, the 
absence of myocardial scarring or LGE on cardiac MRI im-
plied that this was unlikely to be a result of ischemic disease.

Although late-onset HCM has a better prognosis than HCM 
in younger individuals, it could still result in progressive disease 
[7] and lead to complications as illustrated in this case. Known 
high risk markers in HCM include personal or family history 
of sudden cardiac death events, history of unexplained syncope 
or malignant arrhythmias, documented non-sustained ventricu-
lar tachycardia on ambulatory electrocardiographic monitoring, 
abnormal blood pressure response recorded during exercise and 
a maximum LV wall thickness ≥ 30 mm. The combined annual 
event rate of complications can be as high as 10% when apical 
aneurysms are present but apical aneurysms are not yet recog-
nized as a high risk marker in HCM [7]. The patient presented 
in this case had a small apical aneurysm but failed to exhibit any 
other high risk markers for sudden cardiac death.

Conclusion

Non-obstructive mid-ventricular HCM is a rare disease that 
is associated with a high risk of complications particularly 
when an LV apical aneurysm is present. Aneurysms may cause 
thrombus formation which may result in thromboembolic 
complications. Cardiac MRI is useful in elderly patients with 
mild unexplained hypertrophy when echocardiography is in-
conclusive or when complications such as aneurysm or throm-
bus are suspected.

Prior Presentation

This paper was presented as a poster at the Annual Scientific 
Sessions of the American College of Cardiology 2017 Confer-
ence in Washington, DC.

Funding

This research did not receive any specific grant from fund-

Figure 3. Cardiac magnetic resonance image showing left ventricular 
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