
Introduction:
The presence of anomalous muscle bundles may
pro-duce a pressure gradient between the inflow
and outflow portions of the right ventricle, resulting
in double-chambered right ventricle (DCRV). The
natural history of this lesion is not well defined,
but there is a high association with ventricular
septal defect (VSD) and a tendency for the
obstruction to progress over time. Typically, DCRV
is diagnosed and repaired during childhood or
adolescence, and most cases are reported in
patientsless than 20 years old.1– 6This report
describes our surgical experience with 6 patients
presented with DCRV. The short-term result of
DCRV repair is presented.

Methods:
Patients

Between December 2013 and January 2014, 6
patients underwent repair of a DCRV at the Ibrahim
Cardiac hospital and Research Institute, Dhaka,
Bangladesh.Two patients were female and 4 were
male (Table I). The mean age at the time of the
operation was 8.2±5.9 years (range, 4 years to 20
years).
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Fig-1: Pre operative Echocardiogram (obstructing
muscle bands in RVOT.  Arrow is the muscle band
and mosaic is seen in RVOT in color Doppler).

All patients underwent preoperative cardiac
catheterization. The criteria used for the diagnosis
of DCRV were as follows: (1) documentation at
cardiac catheterization of a systolic pressure
gradient between the inflow of theright ventricle
and right ventricular outflow tract (2) a right
ventricular angiogram showing a high or low
obstruction by an anomalous muscle bundle below



the infundibulum (3) absence of infundibular
hypoplasia; and (4) direct observation of
intracardiac muscle bundles during surgical repair.
Four patients were diagnosed with DCRV
preoperatively, and the remaining two patients
were diagnosed as having VSD with pulmonary
stenosis by echocardiography. The diagnosis was
revised as VSD with DCRV intraoperatively. In the
absence of a moderate or large VSD, the criterion
for the diagnosis of DCRV and the need for an
operation was a systolic pressure gradient between
the inflow and outflow chamber of more than 40
mm Hg at rest.

Based on hemodynamic studies, the systolic
pressure in the proximal chamber in the right
ventricle was 85±14.1 mm Hg (range, 60 to 100
mm Hg). The systolic pressure gradient across the

Operative Procedure
All patients underwent surgical correction through
a median sternotomy with cardiopulmonary bypass
under moderate hypothermia (28°C to
32°C).Antegradecold  bloodcardioplegia was used
for myocardial protection with topical cold saline
solution infused into the pericardium. All associated
cardiac anomalies were corrected simultaneously.
Surgical approaches included a right atriotomy,
and a combined pulmonary arteriotomy and right
atriotomy.

Fig-3: Post operative Colour Doppler study of
RVOT (no gradient as evidenced by absence of
mosaic flow in RVOT).

Fig-2: Pre operative Cardiac Catheterization (thick
muscular band and jet flow in RVOT).

two chambers was 63.3±40.3 mm Hg (range, 20 to
120 mm Hg). The most frequent associated cardiac
anomalies were VSD in 4 patients (66.66%,
3perimem-branous type and onedoubly
commitedtype), atrial septal defect in 1
patient.Subaortic membrane was found in one
patient.

Fig-4: Preoperative RVOT gradient was 105
mmHg.

Fig-5:  Post operative RVOT gradient was 4 mmHg
only.
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Operative repair was accomplished through right
atriotomy in 4 patients, and through a combined
pulmonary arteriotomy and right atriotomy in 2
patients. Infundibular incision was given in one
patient. When a VSD was present, it was closed
with a PTFE patch. In one patient, sub aortic
membrane was resected through VSD.

Results:
The patients’ postoperative courses were
uneventful and no major complications occurred.
There was no hospital or late deaths. Epicardial
and post operative echocardiogram was done in
all cases. Post operative echo was done in the ICU,
during discharge, one month and three months
post operatively.

A mild right ventricular outflow tract gradient (peak
systolic gradient of 15 mm Hg) was present in one
patient. There was no residual VSD or post operative
RV dysfunction. There was no post operative pleural
or pericardial effusion. All patients were in sinus
rhythm; however, one patient had incomplete right
bundle branch block and brdycardia in whom
infundibular incision was given.

Mean follow-up time was 3.8±.8 months (range 3to
5 months). No patient required further operation
for obstruction of the right ventricular outflow tract.
All patients were asymptomatic.

Table-I
Associated cardiac anomalies in the patients with

DCRV (n=6).

Cardiac Anomalies No of  patients

Ventricular septal defect 4

Perimembranous type 3
Doubly commited type 1
Atrial septal defect 1
Subaortic membrane 1

Table-II
Clinical parameters of the patients with

DCRV (n=6).

Characteristic Number

Sex

Male 4
Female 2
Age at operation (y) 8.2 ± 5.9
Follow-up (m) 3.8 ± .8
Right ventricular outflow tract 63.3±40.3
gradients (mm Hg)

Discussion:
Primary DCRV is an uncommon congenital
anomaly consisting of one or more anomalous
muscle bundles that divide the right ventricle into
a proximal high pressure chamber and a distal
lowpressure chamber. However, it is well
documented that right ventricular outflow tract
obstruction caused by anomalous muscle bundles
may be an acquired phenomenon in some patients
with ventricular septal defect and valvular
pulmonary stenosis,2 and that obstruction may
progress with time.7

None of the patients in this study required
reoperation for residual right ventricular outflow
tract obstruction. In one patient, clinical evaluation
and post operative echocardiogram documented
trivial to mild residual right ventricular outflow
tract obstruction. However, this problem was not
clinically significant. We believe that an excellent
outcome should be the rule, not the exception,
after complete surgical repair of DCRV.

Double chambered right ventricle is rare in adults,
and adult cardiologists will not often see this
anomaly in their practice. However, patients can
present with this condition in adulthood.6, 8 –10

McElhinney and associates 10 reported 3 patients
with DCRV, aged 38 to 63 yearsold who presented
with unusual findings or an incorrect diagnosis
initially. Due to our small sample size may be we
did not get the adult DCRV patients. The right
ventricular outflow tract obstruction in DCRV is
likely to progress, and eventually the patients will
become symptomatic.

The surgical repair of DCRV consists of resecting
the obstructing muscle bundles. This has been
accomplished through  transatrial or through a
combination of transatrial and transpulmonary
approaches.13,14 Incision in the right ventricular
infundibulum some times required for adequate
resection of bands but right ventriculotomy
depresses right ventricular function and increases
the risk of ventricular arrhythmias.15,16 Regardless
of the approach, it is important to avoid damage to
the tricuspid valve and its accessory structures.

The long-term prognosis for patients after
intracardiac repair of DCRV is excellent. At a mean
follow-up of 6 months, there were no death and all
patients were asymptomatic.
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