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From Double-Chambered Right Ventricle @
to Double-Chambered Left Ventricle i

Unusual Evolution of a Ventricular Septal Defect
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ABSTRACT

We present the first imaging registry of the progressive isolation of an apical chamber of the right ventricle caused by the
hypertrophy of the moderator band generated from the hemodynamic effect of a ventricular septal defect, leaving the
apex of the right ventricle as an accessory chamber of the left ventricle. (Level of Difficulty: Advanced.)

(J Am Coll Cardiol Case Rep 2022;4:1384-1386) © 2022 The Authors. Published by Elsevier on behalf of the American
College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

lassic double-chambered right ventricle (RV) is often associated with a small perimembranous ven-

tricular septal defect (VSD) with a restrictive shunt that causes progressive hypertrophy of muscular

bands. This leaves the RV cavity proximal to these bands (which usually includes the inlet and the
muscular part) as a high-pressure chamber that hypertrophies itself, while the distal chamber, commonly
the infundibulum, becomes the low-pressure one. Besides this, a few reports have described isolated chambers
located at the RV but only communicating with the left one"?; however, so far, the mechanism for their devel-
opment is unknown, with no evolutionary record of its formation. A possible explanation for a large defect not
leading to a significant left-to-right shunt might be an anatomic restriction for the flow, such as a hypertrophi-
ed RV moderator band. This mechanism resembles that described by Gasul et al® as a possible evolution of
some wide perimembranous VSDs that could promote the hypertrophy at the right ventricular outflow tract
that modulated the hyperflow. We present the sequential imaging registry that reveals how the progressive hy-
pertrophy of the moderator band induced the transformation of a double-chamber RV associated with a wide
apical VSD, toward the isolation of the RV apex from its inlet and outlet components, leaving this apical
component solely dependent on the left ventricle (LV).

The cardiac investigations began in an asymptomatic 11-year-old patient because of the presence of a
murmur. The first echocardiographic studies at that time demonstrated a wide apical VSD with the apical
portion of the RV partially separated from the rest of the ventricle by a hypertrophied moderator band
(Figures 1A and 1B). A hemodynamic study including right and left ventriculography (Video 1A) showed an
apical nonrestrictive VSD with left-to-right shunting and a Q,/Qs of 1.2, as well as a high-pressure chamber
at the RV apex with a restrictive passage to the rest of the ventricle and no pulmonary hypertension. The
patient remained asymptomatic over follow-up, and at the age of 19 years, the murmur could no longer be
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heard. At that time, the echocardiogram showed how that hypertrophied ABBREVIATIONS
moderator band had led to complete isolation of the apex from the rest of the AND ACRONYMS

RV, leaving it exclusively communicating with the LV (Figures 1C to 1E). Hence,
the previously described flow between the RV proximal and apical chambers
could no longer be identified, and no gradient at the VSD level could be observed
because of the pressure equalization between the LV and the RV apical chamber.
These anatomic features as well as a Qu/Qs of 1.0 were confirmed with cardiac magnetic resonance
(Video 1B). So far, no complications associated with the development of this new chamber have been

LV = left ventricle
RV = right ventricle

VSD = ventricular septal defect

observed, and a conservative approach has been agreed on.

FIGURE 1 Progressive Isolation of the Apical Chamber of the RV
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Transthoracic 40chamber view (4CV) performed in 2013 showing a restrictive jet in (A) color Doppler and (B) continuous Doppler between the apical and the proximal
right ventricle (RV) chambers. In A, there are 2 color signals: the transtricuspidal flow (asterisk) and the flow between the high- and low-pressure chamber (arrow).
(C, D) The 2021 transthoracic 4CV and short-axis view showing the complete isolation of the apical chamber from the rest of the RV, communicated with the left
ventricle (LV) by a wide apical muscular ventricular septal defect (VSD) with no restrictive gradient between them. (E) The 2021 cardiac magnetic resonance

4CV confirming the isolation of the right apical segment, now fully connected to the LV. AC = apical chamber; RA = right atrium.
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