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Abstract

Double-chambered left ventricle (DCLYV) is a rare congenital cardiac abnormality. Ve retrospectively
analyzed the diagnosis and treatment of a patient with DCLV who was admitted to Jiading Central
Hospital of Shanghai Medical College in August 2019. The initial symptom of the 55-year-old male
patient was stroke. He was preliminarily diagnosed with DCLV by echocardiography and this
diagnosis was confirmed by contrast-enhanced echocardiography. Our findings indicate that
contrast-enhanced echocardiography of the left heart is useful for clinical application in the clinical
diagnosis, treatment, and prognosis of DCLV. We also review the relevant literature for our case.
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Introduction
Double-chambered left ventricle (DCLV) is

a rare congenital heart disease. In DCLV,
the left ventricle is separated into a primary
chamber and a secondary chamber by
abnormally thick muscle bundles or a
fibrous septum.' These patients are often
asymptomatic. Therefore, imaging diagno-
sis is important for the treatment strategy of
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DCLYV, especially in surgical decisions. We
report a case of DCLV with stroke as the
initial symptom in our hospital. The related
literature was also reviewed to examine the
value of contrast-enhanced echocardiogra-
phy in the left heart for diagnosing DCLV.

Case presentation

A male adult aged 55 years had symptoms
of dizziness, nausea and vomiting, weakness
of the right limb and vague speech without
obvious inducement. There was no history
of hypertension, diabetes, or coronary heart
disease. His body temperature was 37°C,
pulse rate was 80 beats/minute, respiratory
rate was 20 breaths/minute, and blood pres-
sure was 110/70 mmHg. An electrocardio-
gram showed sinus rhythm and occasional
ventricular premature beats. Magnetic res-
onance imaging showed new and multiple
cerebral infarctions in the left cerebellar
hemisphere and occipital cortex, and there
was no major abnormality in brain magnet-
ic resonance angiography.

Routine echocardiography showed that
the patient had normal atrioventricular
internal diameters, and normal thickness
and motion amplitude of the ventricular
septum and left ventricular posterior wall.
Additionally, forward blood flow velocity
in the main pulmonary artery and aorta,
as well as the left ventricular ejection frac-
tion, were normal. A thickened muscle
bundle was discovered in the left ventricular
cavity, of which one end was connected to
the left ventricular lateral wall, while the
other end was connected to the apex, divid-
ing the left ventricle into two oblique cham-
bers (Figure 1). The mitral valve and aortic
valve were located in the primary chamber.
In the resting state, the left ventricular
apical wall and apical lateral wall became
thinner and bulged slightly outward, and
their contraction movement was weakened.
In color Doppler flow imaging, blood
flowed from the primary chamber into the

secondary chamber in diastole, but flowed
back in systole.

In contrast-enhanced echocardiography
of the left heart (including left ventricular
opacification [LVO]), an ultrasound contrast
agent (SonoVue, Bracco, Italy) filled the left
ventricular cavity and the endocardium was
clearly observed. The primary and secondary
chambers were connected by multiple trans-
portation channels. Filling of blood was
good in the primary chamber, while blood
flow was slow in the secondary chamber and
appeared as a swirl-like shape. These find-
ings suggested the diagnosis of DCLV.
Furthermore, myocardial perfusion in the
whole left ventricle was good.

Coronary computed tomography (CT)
showed no major stenosis in the left anteri-
or descending artery and the papillary
muscles were greatly thickened. A thick
muscle bundle separated the left ventricle
into two chambers, which was consistent
with the echocardiogram (Figure 2).

Discussion

Based on the position of the chambers, there
are two types of DCLV, including the upper
and lower chambers type (A type) and the
left and right chambers type (B type).>* The
difference between these types is that the sec-
ondary chamber in the A type is located at
the apex, and this chamber is located at the
lateral wall of the primary chamber in the B
type. In this case, an abnormally thick
muscle bundle connects the left ventricular
side wall with the apex of the heart.
Although the primary chamber is located
at the base, in which the mitral valve and
the aortic valve are located, the volume of
the secondary chamber is larger, including
the apex and part of the lateral wall. The
secondary chamber does not directly connect
with the left atrium and aorta. Our patient
had no history of cardiac trauma or myocar-
dial infarction. Additionally coronary CT
showed that there was no significant
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Figure |. Echocardiogram of a double-chambered left ventricle. (a) In the apical four-chamber view, a large
muscle bundle (arrows) divides the left ventricle into two chambers, with the upper chamber as the primary
chamber and the lower chamber as the secondary chamber. The mitral valve and the aortic valve are located
in the primary chamber. (b) Short-axis view of the left ventricle shows thickened anterolateral papillary
muscles (arrow). (c) Apical four-chamber view of contrast-enhanced echocardiography of the left ventricle
shows that the primary and secondary chambers are connected by multiple transportation channels
(arrows). (d) Apical four-chamber view of contrast-enhanced echocardiography of the left ventricle shows
that the left ventricular apical myocardium is thin, but myocardial perfusion is good.

coronary artery disease. Therefore, the
double-chamber should not have been
caused by cardiac trauma or myocardial
infarction.

LVO can improve display of the left ven-
tricular membrane, especially of the endo-
metrium at the left ventricular apex. This
improves the diagnostic accuracy of echo-
cardiography for abnormal cardiac struc-
tures.* In our case, LVO showed that the
contrast agent in the primary chamber
flowed into the secondary chamber in dias-
tole and the transportation channel was
porous. There was no obvious obstruction

in the left ventricular inflow and outflow
tracts. Therefore, the patient was asymp-
tomatic for many years. The time of
appearance and degree of severity of clinical
symptoms of DCLV are closely related to
the size and function of the transportation
channel between the two chambers.” In
severe cases, symptoms of cardiac insuffi-
ciency can occur, such as palpitations,
shortness of breath, lower limb edema,
and arrhythmia. However, LVO in our
case showed that blood velocity in the
secondary chamber was slow, in a swirl-
like shape. Slow hemodynamics in the
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Figure 2. Computed tomographic image. Cardiac computed tomography shows a thick muscle bundle

separating the left ventricle into two chambers.

secondary chamber is a risk factor for
thrombosis, which is consistent with a
study by Gopal et al.° Therefore, adminis-
tration of anticoagulation is necessary, such
as oral warfarin. In our patient, although a
history of stroke led to the indications for
surgical treatment, there was no systolic
dysfunction or left ventricular obstruction.
Therefore, we chose to perform medical
treatment.

Previous studies have shown that the
pathogenesis of DCLV may be due to
hyperplasia or incomplete degeneration of
trabecular muscle in the middle or apex of
the ventricle in the embryonic stage.’
Endomyocardial fibroelastosis in the sec-
ondary chamber can lead to coronary
microcirculation disorders. The coronary
microcirculation plays an important role
in myocardial perfusion, and therefore, its
disorder can cause microvascular angina
and increase the risk of adverse cardiovascu-
lar events. Consequently, early identification

of the cause of DCLV to guide clinical
treatment strategies is extremely important
to improve the prognosis of patients.
Myocardial contrast echocardiography
can be used to observe left ventricular
myocardial blood perfusion for evaluating
the coronary microcirculation.* In our
case, myocardial contrast echocardiogra-
phy showed that the left ventricular myo-
cardium was well perfused. This is helpful
for distinguishing DCLV from a ventricu-
lar aneurysm and also providing a mean-
ingful reference for the patient’s treatment
choice and evaluation of prognosis. Zhang
et al.® also found that echocardiography
has great clinical value in diagnosis, treat-
ment and evaluation of prognosis of
DCLV. However, a 5-year follow up study
showed that an asymptomatic 15-year-old
boy had electrocardiographic abnormali-
ties.”  Transthoracic  echocardiography
also showed that he had DCLV with
mild left ventricular systolic dysfunction.
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After 5 years of follow up, he was still
asymptomatic, but two-dimensional speckle
tracking echocardiography showed subtle
progressive deterioration of left ventricular
systolic function.” Therefore, patients with
DCLV require regular visits to hospital to
control development of this disease.

In our patient, the findings of CT were
consistent with those of echocardiography,
which showed anatomical abnormalities of
DCLV. However, LVO is able to dynami-
cally observe blood flow between the prima-
ry and secondary chambers, and indicate
obstruction or an eddy current in real
time. Additionally, myocardial contrast
echocardiography has more advantages
than CT in displaying left ventricular myo-
cardial perfusion.

Because the morphology of DCLV is
similar to that of left ventricular diverticu-
lum, left ventricular aneurysm, and left ven-
tricular myocardial noncompaction, DCLV
needs to be differentiated from these condi-
tions during an ultrasonic examination.'®!!
Left ventricular diverticulum is a type of
local myocardial tissue with weak develop-
ment or a defect, and it bulges to the out-
side of the heart. Ultrasonic appearance of
a diverticulum shows a cystic structure out-
side of the heart cavity. The diverticulum is
connected with the ventricle by a relatively
narrow channel. The difference between left
ventricular diverticulum and DCLV is that
there is no abnormal tissue separation in
left ventricular diverticulum. A ventricular
aneurysm is due to local myocardial ische-
mia or infarction caused by local bulging.
In this condition, necrosis of left ventricular
wall heart muscle is replaced by fibrous scar
tissue, the wall of local left ventricular is
thin, and systolic movement amplitude dis-
appears or is even reversed, with outward
expansion. Noncompaction of the myocar-
dium refers to failure of normal myocardial
thickness in the embryonic stage. This leads
to the persistent presence of intra-trabecular
myocardial sinusoids, abnormal development

of trabeculae, and a reduction in dense myo-
cardium in corresponding regions.

In conclusion, contrast-enhanced echo-
cardiography of the left heart can clearly
show the size and function of the primary
and secondary chambers of DCLV and
effectively determine the degree of obstruc-
tion between these two chambers. This visu-
alization is important in the clinical
diagnosis, treatment, and assessment of
prognosis for DCLV.
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