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Introduction: Submitral aneurysms (SMA) are a rare heart condition that is more
common among young Africans. The etiology is primarily congenital, but when SMA is
found in patients of other races, other etiologies must be sought, especially ischemic.
The other suggested aetiologies are infection and inflammation. Patients with
submitral aneurysms can present with a variety of clinical manifestations.

Case presentation: We present the case of a 57-year-old male patient who was
asymptomatic and admitted for evaluation. Transthoracic echocardiography revealed
a submitral aneurysm.

Clinical discussion: Submitral left ventricular aneurysm is a rare cardiac pathology
with various of causes including inflammation, infection, traumatic illness, or, in rare
instances, ischemic heart disease. It can result from a congenital defect in the posterior
portion of the mitral annulus, which is more prevalent in the African population.
Clinical manifestations can be severe, such as ventricular tachycardia, cardiogenic
shock or an embolic phenomenon. However, asymptomatic cases are possible but
uncommon.

Conclusion: Our case highlights that SMA can be either the cause or result of coronary
ischemia, emphasizing the importance of vigilance in patients with atypical clinical
presentations.
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Introduction

Patient Information

Submitral aneurysms of the left ventricle
(LV) may be congenital or may occur after a
myocardial infarction, trauma, or
endocarditis. We report a case of a submitral
LV aneurysm that was complicated by
presence of mitral regurgitation. The clinical
conditions, aneurysm size, and other findings
determine whether to follow a nonsurgical
strategy with close medical supervision or to
perform surgery, which is the definitive
management.

Case Presentation

A 57-year-old white male patient, who is a

chronic smoker with no prior medical
history, was admitted from an outpatient
clinic. He stated that he is asymptomatic, but
was incidentally diagnosed with a left
ventricular aneurysm.
During the clinical examination, his heartrate
was 80 bpm, blood pressure was 130/60
mmHg, and oxygen saturation was 98% on
room air. A per-critical electrocardiogram
(ECG) revealed a normal sinus rhythm
(Figure 1).
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Figure 1.ECG showing normal sinus rhythm.

Transthoracic echocardiography showed an
LV aneurysm with a left ventricular ejection
fraction of 50% and regurgitation. The apical
4-chamber view revealed a large cavity (30 x
21 mm in diameter) adjacent to the mitral
valve, communicating with the left ventricle
via a single neck, but not with the left atrium.
There was also mild pericardial effusion,
which did not compromise right ventricular
function (Figure 2). The coronary
angiography showed normal coronaries.

However the cardiac CT scan revealed a
focal contrast filled outpouching from the
basal septum of the left ventricle, measuring
approximately 30x20x58 mm (Figure 3).

Differential Diagnosis

It is important to differentiate between
postinfarct pseudo-LV aneurysm and true
aneurysm. This is primarily done by detecting
the aneurysm beneath the posterior mitral
valve leaflet, as seen in this case indicating the
former. The presence of late gadolinium
enhancement (LGE) in areas other than
beneath the posterior mitral valve leaflet
(PMVL) suggests an infarct etiology.
Coronary artery disease was ruled out in this
patient.

Figure 2. The apical 4-chamber view revealed a large cavity (30 x 21 mm in diameter).
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Figure 3. Cardiac CT scan revealed a focal contrast filled outpouching from the basal septum of the left
ventricle measuring approximately 30x20x58 mm.

Treatment

Curative treatment involves surgical
aneurysmectomy, which requires a thorough
preoperative assessment and planning. All
operations were performed using standard
cardiopulmonary bypass. During the surgery,
the neck of the aneurysm was consistently
found beneath the posterior mitral valve
annulus, located between the anterolateral
and posteromedial commissures. The
transverse diameter varied, sometimes
replacing up to two-thirds of this part of the
annulus. The anterior mitral leaflet chordae
especially the tertiary chordae could obscure
the full extent of the neck and occasionally
divide the aneurysm neck into ‘pseudo
multiple necks’. Traction sutures were placed
at the edges of the aneurysm neck or at the
corners of each opening in the case of
multiple aneurysm necks to help define the
extent of the defect.
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The ‘neck’ of the aneurysm was closed with
a PTFE patch, followed by pledgeted
interrupted 2-0 or 3-0 multifilament
polyester horizontal mattress sutures placed
through the edge of the aneurysm neck on the
left ventricular edge and then through the
anterior  mitral annulus. A  mitral
annuloplasty was then performed, usually
using an annuloplasty ring.

The transmitral approach to repairing
submitral left ventricular aneurysms results
in lower operative mortality and morbidity,
and almost invariably permits conservation
of the mitral valve.

Outcome and follow-up

He is well and with normal daily function.
He remains well and free of symptoms
1months post follow-up.
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Figure4. Standard aorto-bicaval cannulation.

Figure 6. [llustration of anterior annuloplasty with Teflon felt.
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Figure?7. lllustration of mitral annuloplasty with closure of the neck of the aneurysm.

Discussion

SMA is rare, with only one case reported in

central Asia. To the best of the authors’
knowledge, based on literature reviews, this
case report will be the first reported in an
asymptomatic population.
The etiology of SMA is not completely
understood and there is ongoing debate
surrounding the topic. It is postulated to be
congenital (1). The pathophysiology is
thought to involve a disjunction between LV
musculature and LA mitral valve region due
to disturbancs in complex embryogenesis.
This theory is supported by the observation
that SMAs occur in a typical location
underneath the PMVL and have not been
shown to arise from alternate sites in the
mitral apparatus (1,2).

However, there are isolated case reports of
SMAs in patients with underlying infectious
and/or inflammatory conditions, suggesting
that a second insult can lead to the
manifestation of disease in predisposed
individuals (2). Five reported cases of TB
associated with SMA have been previously
reported (2). There was another SMA case
report involved a 9-year-old child with
coinfection of HIV and TB (3). Patients with
SMA present with a myriad of symptoms
ranging from asymptomatic to shortness of
breath, reduced exercise tolerance, and chest
pain. These symptoms are due to mitral
insufficiency with or without LV dysfunction.
Patients may also present with arrhythmias
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or thromboembolic events. Myocardial
ischemia may occur secondary to
compression of the left coronary artery. On
the other hand, as in our case patients may
also be asymptomatic (4).

In the era of advanced imaging, there are
several modalities available for the
evaluation of patients presenting with
cardiovascular disease and in the setting of
SMA (5). These include:

1- Echocardiography which is the first-line
modality for detecting of submitral
aneurysms. It also allows for the assessment
of cardiac morphology and function, but it is
operator dependent and may be limited by
patient-related factors such as body habitus.
2- CT angiography, which provides detailed
information on the coronary arteries,
assessment of cardiac lesions, and the rest of
the aorta. However, this modality requires
cardiac gating or heart rate control.

3- A multiparametric cardiac MR assessment,
which allows for accurate assessment of the
morphology of the submitral left ventricular
aneurysm (SLVA), tissue characteristics
including  inflammation, edema and
enhancement, presence of thrombus, flow,
and systolic function.

Learning Points

. Submitral left ventricular aneurysm
is rare and postulated to be of congenital
origin.

. Tuberculosis (TB) has been rarely
associated with SMA  and should be
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considered in young patients with reduced
LV function.

. This is the first case report of
asymptomatic SMA.

. Multimodality = imaging in the
assessment of SMA includes

echocardiography (ECHO), CT angiography,
and robust cardiac MR (CMR). CMR offers
superior resolution and multiparametric
assessment of cardiac abnormalities and
function.
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