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Double-chambered left ventricle in a cat
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Abstract

Double-chambered left ventricle is a rare congenital disorder in which
the left ventricular cavity is subdivided into two cavities by an anomalous septum
or muscle band. We describe a case of double-chambered left ventricle, most likely
caused by the presence of excessive left ventricular bands, in an asymptomatic cat.
© 2014 Elsevier B.V. All rights reserved.

An 11-year old, male neutered, 4.12 kg, Siamese
cat presented for the investigation of a heart
murmur identified by the primary veterinarian as
an incidental finding during routine physical
examination. No clinical signs were reported and
the cat was not receiving any medication at the
time of the referral investigation. On physical
examination, the cat was bright, alert and
responsive and in good body condition. No dyspnea
or tachypnea was evident at rest. The heart rate
was 210 bpm and the rhythm was regular. A grade
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4/6 systolic heart murmur was audible over the
left and right sternal borders. The remaining
physical examination was unremarkable. A stand-
ard 6-lead ECG demonstrated a normal sinus
rhythm with tall R-waves in lead Il (1.7 mV). The
heart rate was 207 bpm and there were no ectopic
complexes. An echocardiographic examination®
was performed with the cat lightly restrained in
lateral recumbency on a purpose-designed table,
allowing placement of the transducer® on the
dependent side of the thorax. Echocardiography
showed a band of tissue, resembling a shelf with

9 Vivid Q Cardiac Ultrasound System, GE Medical Systems.
€ 2.7—7.0 MHz Phased Array Probe, GE Medical Systems.
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Abbreviations

DCLV double-chambered left ventricle
DCRV double-chambered right ventricle
LA left atrium or left atrial

LV left ventricle or left ventricular

multiple openings (fenestrations) bridging the left
ventricle (LV). The band of tissue appeared to
extend from the LV free wall to the interven-
tricular septum approximately midway between
the origin of the papillary muscles and the basal
attachments of the mitral valve (Fig. 1). The tissue
shelf divided the LV into a basal and apical portion.
The basal portion of the LV communicated with the
left atrium (LA) and with the normally positioned
aorta. The apical portion of the LV had no definite
inlet or outlet; instead, a to-and-fro connection
was apparent with the basal portion of the LV
cavity through the fenestrations. The tissue shelf
partially obstructed blood flow from the basal
portion of the LV cavity into the apical portion
during diastole (Fig. 2) with a peak velocity of
2.44 m/s and from the apical portion to the basal
portion during systole (Fig. 3) with a peak velocity
3.3 m/s. This equated to a peak pressure gradient
across the shelf during ventricular systole of
44 mmHg. The LV end-diastolic diameter measured
17.9 mm (reference range 15.0 = 2 mm)." The
maximum septum-to-free wall (anteroposterior)
LA dimension (measured at end-ventricular systole

Figure 1 A right-parasternal long-axis four-chamber
echocardiographic image showing a band of tissue
extending from the LV free wall to the interventricular
septum approximately midway between the origin of the
papillary muscles and the basal attachments of the
mitral valve. The band of tissue is perforated in the
center. LA, left atrium; MV, mitral valve; LV,, basal
portion of left ventricle; LVB, left ventricular band; LV,
apical portion of left ventricle.

Figure 2 Two-dimensional left apical four-chamber
view (A) and left apical four-chamber color flow Dop-
pler echocardiographic image (B), both recorded during
late diastole. The color flow Doppler image shows tur-
bulent blood flow passing from the basal portion of the
left ventricle (LV4), across the central perforation of the
tissue shelf, into the apical portion of the left ventricle
(LV2). RA, right atrium; RV, right ventricle; LA, left
atrium.

by choosing the frame just before mitral valve
opening from a right-parasternal, long-axis, four-
chamber view) was 2.1 cm (reference range
1.19—1.51 cm).? The subjective assessment of LA
size, taking into consideration all echocardio-
graphic views, was that the LA was moderately
dilated. There was also mild mitral valve insuffi-
ciency. Tissue Doppler imaging using a spectral
display was employed to investigate myocardial
motion. Myocardial velocities were recorded from
the lateral mitral annulus along the longitudinal
axis of the heart in the left apical four-chamber
view. The myocardial velocity profile showed evi-
dence of diastolic dysfunction with a low early
diastolic velocity (e€’) and an increased late dia-
stolic (a’) component. No LV outflow tract
obstruction was evident. There was no sponta-
neous contrast or thrombus visible within the LA or
the LA appendage. To obtain thoracic radiographs,
the cat was sedated with 0.8 mg of midazolam
IM and 0.8 mg of butorphanol IM, but general
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