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Introduction

Outpouching of the left ventricle is a rare
condition with heterogeneous causes ranging from
congenital abnormalities, such as diverticula or
muscle bands, to complications secondary to
myocardial infarction, such as aneurysm and
pseudoaneurysm. Distinguishing among these
etiologies is challenging but of great clinical
importance given the wide range of risks and
implications involved [1, 2].

Double chambered is a term that has been
used to describe the subdivision of a ventricle
because of anomalous septum or muscle bundle.
Subdivision of the left ventricular cavity is a rare
cardiac anomaly compared with subdivision of the
right ventricle [2].

Hypertrophic cardiomyopathy is an inherited

Double-chambered left ventricle (DCLV) is a rare congenital anomaly, and only a few cases have
been reported in the literature, in which a 2-chambered LV is separated by the interventricular
septum or an abnormal muscle bundle.

We report a case of a girl who was presented at tertiary level for cardiological examination where,
during the routine examination systolic murmur was registered. After echocardiographical
examination DCLV was confirmed. Anomaly was associated with
cardiomyopathy (HCM), severe mid cavity obstruction of left ventricle and high intra-ventricular

idiopathic hypertrophic

heart muscle disease with an estimated prevalence in
the adult population of 1:500. Owing to the autosomal
dominant nature of this disease, persons who have a
parent with hypertrophic cardiomyopathy have a 50 %
risk of inheriting the mutation. From the genetics point
of view, the disease is highly variable with respect to
the specific gene mutation and degree of penetration.
The most characteristic morphological abnormality in
children with HCM is the excessive hypertrophy of the
ventricle in absence of other cardiac or systemic
diseases that could produce left ventricular
hypertrophy [3]. Often, it is asymmetric in nature, with
a preference for ventricular septum and occurs either
in sporadic or familial forms. Often, children lack
symptoms for a long period and frequently, the
disease is detected due to the presence of a murmur
or an arrhythmia. Classically, symptoms include
pulmonary congestion, fatigue, palpitations, chest
pain, syncope and congestive heart failure. A number
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of pathophysiological components and processes are
identified: systolic dysfunction and left ventricular
outflow tract obstruction, diastolic dysfunction,
coronary artery abnormalities, leading to myocardial
ischemia, mitral regurgitation, arrhythmias and sudden
cardiac death. M-mode and 2-D echocardiography
with color-flow Doppler evaluation are the primary
screening tool for the evaluation of HCM [3].

An atypical form of HCM is presented with
mid-cavitary obstruction of the left ventricle forming
“two left chambers” and causing the intracavitary
pressure. This form involves selective hypertrophy
and obstruction at the mid-left ventricular level. In
children this type of HCM is very rare and it is quite
likely that there is a distinct anatomic subtype of
hypertrophic  cardiomyopathy, with still clearly
unidentified etiology. In adults, these findings may
represent effects of a long-standing hypertension with
relatively small left ventricular cavities in some
individuals [3-5].

Case report

A 28-month-old girl, from normal pregnancy
and absolutely health parents, weighing 16.3 kg,
during the routine pediatric examination systolic
murmur was noted and for cardiological examination
at tertiary level was referred. The child’s growth and
development was completely normal. There was no
sweating or fatigue during feeding or normal activities.
Complete clinical and cardiological examination was
obtained. An arterial blood gas was within normal
limits. Clinical examination demonstrated: a quite
precordium, normal first heart sound, short midsystolic
murmur 2-3/6 degree on the apex and left sternal
border, and single second heart sound.
Electrocardiogram showed: normal sinus rhythm, left
axis deviation, and biventricular hypertrophy. A chest
radiogram revealed an enlargement cardiac silhouette
with a narrow mediastinum. The pulmonary
vasculature was normal in appearance, and there
were no infiltrates seen.  Echocardiography
demonstrated: normal systemic and pulmonary vein
connection, with small interatrial communication.
There were normal atrio-ventricular and ventriculo-
arterial connections. Cross-sectional echocardio-
graphy from apical four-chamber view, during diastole
demonstrated symmetric hypertrophy of the left
ventricle, and subaortic obstruction together with
interventricular septal hypertrophy and thickening. In
addition, a 2-dimensional echocardiographic exami-
nation revealed 2 chambers divided by the muscular
hypertrophic mass. The walls of the apical chamber
and the septum were not hypokinetic. The
hypertrophy was symmetric and severe, causing the
cavity of the left ventricle in be anatomically divided
into two separate parts. The apical part has been
seen as separated from the outlet and inlet portion but
clearly was presented that actively takes part in left
ventricle contractility.

Figure 1: A four-chamber view of an echocardiogram showing a
hypertrophic muscle mass originating from the left ventricular free
wall and interventricular septum dividing it into 2 true chambers. LV-
left ventricle, LA- left atrium, Ao — aorta, MV — mitral valve, RV- right
ventricle.

By continuous Doppler waves, trivial mitral
regurgitation was noted. A systolic gradient between
the two left chambers was measured with the
maximum velocity of 4.1 m/s and gradient of 67 mm of
mercury. The Color flow Doppler imaging showed in
systole a narrow and turbulent color area on the
middle part of left ventricle running to the mitral valve.
This raised doubts that it is more likely that this is a
case of double chamber left ventricle associated with
HCM then a case with diverticulum or aneurysm of the
left ventricle.

Figure 2: A four chamber view and continual Doppler shows high
intracavitary pressure forming between 2 chambers.
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Discussion

The division of the ventricular chamber into
two chambers characterizes double-chambered left
ventricle by abnormal muscular tissue. It is best
differentiated from left ventricular aneurysms and
pseudo aneurysms by the fact that the double-
chambered ventricle exhibits contractile motion during
systole. Ventricular aneurysm lacks complete layering
of the ventricular wall, and thus expands slightly due
to the increased pressure during systole [1, 2]. The
differentiation between double-chambered left and
right ventricles is clear as they have different
pathophysiology. Double-chambered right ventricle
(DCRV) is more common and often presents with
murmur and exertional dyspnea. Studies have found
that DCRYV is associated with septal defects, tetralogy
of Fallot, and transposition of the great arteries.
Conversely, DCLV is commonly asymptomatic or
associated with HCM. DCRYV is often caused by a
progressive thickening of the right ventricular septum
due to the presence of anomalous muscle bundles.
This causes a pressure gradient, and two chambers in
series develop. In contrast, the chambers of a DCLV
are in parallel and present less of a pressure gradient,
as both contracts synchronously. The DCLV etiology
is less well known, but the anomaly is thought to be
congenital and non-progressive [4-6].

Hypertrophic ~ cardiomyopathy is  now
recognized as a genetic cardiac disease with an
autosomal dominant pattern of inheritance, but with
variable penetrance and sporadic phenotypical
expression. There is genetic heterogeneity, with more
than one gene being associated with the clinical
manifestation and there is a great phenotypic
variability, not only among unrelated families, but also
within the same family. Over the recent years,
knowledge about HCM has evolved enormously,
mainly though advances in molecular genetics and in
understanding of pathophisiological mechanisms, as
well as our awareness of the great variability in its
expression. When HCM is suspected, the prenatal
detection is relatively easy after elimination of other
cardiac diseases caused by the left ventricle
hypertrophy, coronary anomalies, aortic valvular
stenosis, aortic coarctation, etc.) [4, 5].

All forms of HCM have in common an
inappropriate left ventricular hypertrophy, often with
abnormal myofibril orientation and represent a diverse
spectrum of disease with varying degrees of
hypertrophic expression even among a given family.
There is, however, a wide variation of expression
within affected families. It is believed that the
penetrance of the disease is incomplete during
childhood and adolescence, increasing with age to
nearly complete penetrance in adulthood. In general,
there is no correlation between the severity of the
disease and the symptomatology [3, 6]. Children often
lack symptoms, and as a rule, HCM does not interfere
with the physical development of the patient except in
its severe forms. Affected children may remain

asymptomatic for a long period of time. The clinical
manifestation of the classic form of HCM results from
systolic dysfunction and dynamic left ventricular
outflow tract obstruction, diastolic dysfunction, mitral
regurgitation, a high prevalence of arrhythmias and
sudden cardiac death [7-9].

This rare congenital disorder is best classified
as a ‘double-chambered left ventricle’, a term which
has been used to describe the subdivision of an LV
cavity by an abnormal septum or muscle bundle into
two chambers. Only a few cases with variable
morphologies have been reported in the literature,
most with either a diverticular appearance or small
contracting chambers attached to the LV lateral wall
or within the apex [10-13]. Gerlis et al reported the
largest series (3 cases), which consisted of patients
who had endomyocardial fibroelastosis and
cardiomyopathy. All of the patients died in the first
year of life from the cardiomyopathy. The etiologic
mechanism is unknown, and there is often an
associated cardiomyopathy. However, there was no
evidence of LV failure or cardiomyopathy in our case.
Gerlis et al suggested that the endocardial
fibroelastosis  rendered the main  chamber
noncontractile and that the functional portion of the LV
was derived from intratrabecular myocardial sinusoid
expansion [14]. In our case, the etiology is likely to be
related to cardiomyopathy despite that she has a
normal ventricular function. Joy et al described a case
of DCLV in which the patient had false tendons of
fibrous or fibromuscular bands less than 3 mm in
diameter crossing the LV cavity either between the LV
free wall and the interventricular septum or between
two papillary muscles [15]. Rickli et al reported a case
of DCLV with a prominent fibromuscular ridge distal to
the papillary muscles that divided the LV cavity into a
small apical portion and a large basal portion. In the
present DCLV case, a fibromuscular mass was seen
to divide the LV into a small basal portion and a large
apical portion. In our case, the associated septum was
derived from the interventricular septum and the LV
free wall, and it was in a floating formation that
separated the LV cavity into 2 chambers. One of the
reports described a patient with a large accessory
chamber lying anterolateral to the main LV, with
nonrestrictive communication occurring between the 2
chambers of the LV. In addition, the apical chamber
was larger than the basal chamber [16].

Our case is unique in many aspects including:
early age of diagnosis with normal growth, without
other manifestations during the pregnancy, normal
term delivery and asymptomatic neonatal and
postnatal period.
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