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DOUBLE-CHAMBERED
RIGHT VENTRICLE
AND MEMBRANOUS
SEPTAL ANEURYSM

Double-chambered right ventricle (DCRV) is an uncommon form of right
ventricular obstruction. The differential diagnosis of DCRV from the other causes
of right ventricular outflow tract ebstruction is very important. Concomitant
membranous ventricular septal defect is found in at least 80% aof the patients,
There may be an aneurysmatic pouch in the septum. We operated on a
nineteen-year-old woman with a membranous septal aneurysn whose diagnosis
was confirmed by the echocardiographic and angiographic findings. During the
operation concomitant double-chambered right ventricle was detected. We
performed the resection of anomalous fibrous and muscular bundles and patch
closure of the resection of the ventricular septal defect using right atriotomy and
right ventriculotomy, respectively. Postoperatively, direct pressure measurements
revealed a gradient of 10 mm Hg between the two right ventricular chambers. No
shunt was present on the inferventricular sepium.

Key words: Double-chambered right ventricle, membranous septal aneurysm, right
ventriculotomy, right ventricular outflow tract obstruction.

ouble-chambered right ventricle (DCRV) is a division of
the right ventricle into two chambers by a hypertrophied
muscular bundle, usually located at the sinus-infundibulum
junction, causing right ventricular outflow tract obstruction
(1). It is an uncommon form of right ventricular outflow
tract obstruction, accounting for 1-1.5 % of all congenital heart lesions
(2).
Special attention should be given to the preoperative diagnosis of
DCRV. If it is not considered as one form of pathology obstructing the
right ventricular outflow tract, and if, during the operation, the opening
in the right ventricle surrounded by muscle bundles is mistaken for
ventricular septal defect (VSD) and closed with a patch, mortality
ensues.
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CASE REPORT

A nineteen-year-old woman was admitted to
our hospital with complaints of weakness and
palpitation that occurred during physical
activity since seven years of age. She has
sought treatment at our hospital eight years
ago, but an operation was not recommended
because of the misinterpretation of very high
right-sided pressures.

On physical examination, heart rate and blood
pressure were measured as 78/min and 110/70
mm Hg, respectively. A systolic murmur was
detected especially at the mesocardiac and
pulmonary areas, being 3-4/6 in intensity.
Chest x-ray revealed increased vascularization
especially in the hilar areas.
Echocardiographic examination showed a
pouch-like formation extending from the
membranous ventricular septal defect to the
right ventricle. The pressures in two separate
locations of the right ventricle were measured
as 80 mm Hg and 20 mm Hg, respectively.
The diagnosis was a membranous septal
aneurysm protruding into the right ventricle
and causing obstruction of the right ventricular
outflow tract (RVOT) and ventricular septal
defect. During left ventricular angiography, a
pouch-like image was formed by the opaque
material passing from the membranous septum
to the right ventricle (Fig. 1). An operation
was planned with the diagnosis of ventricular
septal defect and membranous septal
aneurysm.

Operation Technique

Surgical correction was carried out via median
sternotomy and standard cardiopulmonary
bypass. Bicaval cannulation was performed
and moderate hypothermia (28°C), cold K*
cardioplegic arrest and external cooling were
utilized.

Approach to the ventricular septal defect was
made through right atriotomy. We observed
the dissector advancing through the pulmonary
artery from the open space which was thought
to be the ventricular septal defect. Upon
failure to reach VSD through right atriotomy,
right ventriculotomy was performed at the
RVOT. In the right ventricle, a smooth-edged
fibrotic open space with a diameter of 1 cm
obstructing the right ventricular outflow tract,
was found. The space was surrounded by
hypertrophic and anomalous muscle bundles.
This open space separated the inflow and
outflow portions of the right ventricle. We
were unable to observe the RVOT and
pulmonary trunk via right atriotomy, nor the
tricuspid valve and its subvalvular apparatus
were visible through right ventriculotomy. A
perimembranous ventricular septal defect was
present in the inflow portion of the right
ventricle, adjacent to the septal leaflet of the
tricuspid valve.

Anomalous bundles and fibrotic tissues were
resected, preserving the moderator band. The
right ventricular cavity was enlarged, allowing
a 20 mm dilatator to pass. The pulmonary

Fig. 1. Preoperative left ventriculography of the patient showing a ventricular septal
defect with an aneurysmal formation of the septum.
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Figure 2. Operative view showing a muscular diaphragm in the right ventricle with an
orifice of 10 mm lined with white fibrous tissue.

cusps and pulmonary artery were of normal
width and structure. Ventricular septal defect
was closed via right atriotomy using a
Gore-Tex patch (Fig. 2).

The right atrium and right ventricle were
closed. Cross-clamp was taken off and
cardiopulmonary bypass was terminated when
normal temperature and pressure levels were
attained. Direct pressure measurements
revealed a 10 mm Hg gradient between the
proximal and distal right ventricular chambers.
No shunt was detected in oxygen saturations.
The  duration of  cross-clamp  and
cardiopulmonary bypass were 97 and 120
minutes, respectively.

The patient was extubated at the postoperative
8th hour. Her hemodynamic state was stable.
In the postoperative second day, she was
discharged from the intensive care unit.

Control echocardiographic examinations were
made. Right ventricular pressure was 25 mm
Hg and there was no gradient between the
right ventricle and pulmonary artery. A
laminary flow was found in the pulmonary
artery. There was no passage from the
interventricular septum. The patient was
discharged from hospital with penicillin
prophylaxis on the postoperative 8th day.

Pathologic Findings

Pathologic examination of the resected
specimen using hematoxylin-eosin  (x100)
revealed thickened endocardium  with
abundant collagenous and elastic fibers

running parallel to the surface. No fibrosis of
the subendocardial myocardium was present
(Fig. 3).

Figure 3. Thickened endocardium with abundant collagenous and elastic fibers

(hematoxylin-eosin, x100).
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DISCUSSION

Right ventricular outflow obstructions arise
due to various factors including malposed
infundibular hypertrophy (tetralogy type),
anomalous right ventricle muscle bundles,
membranous septum "wind sock" aneurysm
(3), accessory tricuspid leaflet, subpulmonary
fibrous diaphragm (45,6}, and neoplasms.
Double-chambered right ventricle was first
described by Lucas et al. in 1962 (7) as a
distinct anatomic entity of RVOT obstruction
resulting from anomalous muscle bundles in
the subinfundibular position. These authors
reported two cases in which failure to
recognize the nature of the obstruction resulted
in an inadequate surgical treatment and
mortality.

There are two chambers, the pressures being
high in the proximal chamber and normal in
the infundibular cavity, respectively. The right
ventricular infundibulum and pulmonary valve
are not stenotic, differentiating DCRV from
RVOT obstruction seen in the Tetralogy of
Fallot.

Obstructing  muscle
distinguished from

should be
the moderator band.
Anomalous muscles and bundles may
originate from the septoparietal complex
distant from the moderator band (8). In
addition, superior and  posteromedial
malposition of the moderator band and its
eventual hypertrophy may be the principal
morphology of this lesion (9,10). On the other
hand, a non-obstructive anomalous muscle
may become obstructive in time (1).

Fellows et al. (11), in a series of 24 patients
with DCRV, reported a rate of 85% for
ventricular septal defect, two of which were
associated with membranous septal aneurysm
formation.

There may be various cardiac anomalies such
as VSD (80-95%), pulmonary wvalvular
stenosis (33%) (12), discrete subaortic stenosis
(13,14,15), coronary artery anomalies (single
coronary artery) (16), and double outlet right
ventricle (17,18,19).

Wong and associates (20) reported that
development of DCRYV in patients with a VSD

bundles
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was unclear and, among patients with a
membranous VSD. approximately 3% had
concomitant DCRV. Simpson et al. (12)
reported the incidence of DCRV as 10-11% in
patients undergoing surgery for a V5D.

The embryogenic mechanism of the
DCRV-VSD relationship is unclear. However,
improper expansion of the bulboventricular
junction may result in incomplete fusion of the
bulbar and endocardial cushion elements that
normally close the superior position of the
ventricular septum (10}.

Perloff and associates (14) described two types
of subinfundibular obstruction in 1965, caused
by hypertrophy of the oblique component of
normal bulbar muscle adjacent to the trabecula
septomarginalis and by hypertrophy of
abnormal muscle groups, respectively (2.8.,14).
Sector echocardiography and  subcostal
imaging and transesophageal echocardio-
graphy are of great value in diagnosis and
pulsed Doppler ultrasonography may reveal
turbulent flow in the RVOT (9,21). Cardiac
catheterization and angiography are essential
in visualizing the proximal and distal right
ventricular chambers and in detecting pressure
gradients. By withdrawing the catheter in the
pulmonary artery, normal pressure in the distal
chamber and then the increased pressure in the
proximal chamber can be detected (11).
Anomalous band resection should be
performed using right ventriculotomy (22).
Should concomitant YSD be present. the
closure can be carried out via right atriotomy
(23). Resection of anomalous muscle bundles
requires the preservation of the moderator
band and mobilization of the septal and
parietal bands with special attention being

given to the tricuspid valve's papillary
muscles.
In conclusion, preoperative diagnosis of

DCRV is of particular significance and it
should be differentiated from the other causes
of right ventricular outflow tract obstruction.
Accurate pre-surgical detection of DCRV and
associated anomalies may lead to an improved
surgical outcome and may help surgeons avoid
unexpected adverse events.
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