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Introduction

Double-chambered right ventricle (DCRV) is a rare anomaly
with tissue dividing the right ventricle (RV). The division can
be caused by hypertrophied or anomalousmuscle or aberrant
moderator band, resulting in intraventricular pressure gra-
dients. Many congenital heart defects can be associated with
DCRV such as ventricular septal defect, tetralogy of Fallot, or
Ebstein anomaly.1 We describe a patient who presented with
DCRV 40 years after surgical pulmonary valvuloplasty.

Case Description

A 47-year-old woman (size 158 cm; weight 68 kg) with a
history of surgical pulmonary valvuloplasty 40 years ago in
Turkeywas admittedwith progressive chest pain and exercise
intolerance. Documentation of the initial procedure was
scarce; therefore, no further information about the former
presence of a ventricular septal defect (VSD) was provided.
Coronary artery disease was excluded. Recurrent pulmonary
stenosis plus an additional subvalvular obstruction of the RV
was revealed by echocardiography. Maximal gradients
through the intraventricular stenosis and the pulmonary
valve were 77 and 84 mm Hg, respectively, with a maximal

Doppler flow velocity of 4.6 m/s. Pulmonary valve diameter
was 20 mm evaluated by echocardiography, resulting in a
z-score of �2 (adjusted for sex and body surface area) with a
diameter of the aortic valve of 22 mm. Right heart catheteri-
zation showed suprasystemic RV pressure of 163/5 mm Hg.
Subvalvular pulmonary stenosis was confirmed by angiogra-
phy and magnetic resonance imaging (MRI).

For the operative procedure, cardiopulmonary bypass was
instituted via peripheral vessels. An additional venous can-
nula was inserted via the superior vena cava for unloading of
the RV. After administration of cardioplegia, the infundibu-
lum of the RV was opened in cardiac arrest revealing two
bulgingmuscle rings covered with scar tissue obstructing the
subvalvular outflow tract. The fibrous scar was removed and
the hypertrophied moderator band was transected. Inspec-
tion of the pulmonary valve showed a continuation of the
fibrous tissue into the valvular apparatuswith thickening and
fusion of the leaflets without possibility for a reconstructive
approach. The incision was therefore extended across the
annulus of the pulmonary valve into the main pulmonary
artery. The thickened leaflets of the valve were removed in
total and a Carpentier-Edwards PERIMOUNT (Edwards Life-
sciences, Irvine, California, United States) aortic pericardial
bioprosthesis (23 mm, model 2900) was inserted using
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Teflon-reinforced U-stitches with the pulmonary annulus
covering about two-thirds of the prosthesis (►Fig. 1). An
Auto Tissue Matrix Patch (Auto Tissue GmbH, Berlin,
Germany) was then used for enlargement of the main pul-
monary artery and for covering the remaining one-third of
the prosthesis and the RV (►Fig. 2). The patient was then
weaned from cardiopulmonary bypass.

The following clinical course was uneventful. The patient
was extubated within 9 hours and transported to the normal
ward after 4 days. Routine echocardiographic follow-up
revealed a no gradient across the prosthesis and no valvular
regurgitation with a maximal pressure gradient of 12 mmHg
and a Doppler velocity of 170 cm/s.

Discussion

The patient was operated for DCRV 40 years after surgical
pulmonary valvuloplasty. Because DCRV is typically consid-
ered to be a congenital heart disorder, this might have been
misdiagnosed in childhood or becomemore prominent in the
following decades as investigated by Oliver et al in a series of
patients showing a fast progression of midventricular ob-
struction in adolescents and young adults with DCRV.2 As
exact information about the initial procedure performed in
Turkey 1974 was not available, the former presence of a VSD
was unknown at the time of admission. However, there was
no intraoperative evidence about a past surgical VSD closure.

In the presented case, the sequence of diagnostic inves-
tigations was a transthoracic followed by transesophageal
echocardiography, right and left heart angiography, and
finally magnetic resonance imaging (MRI), as MRI is consid-
ered the best imaging modality.3 Excellent functional and
hemodynamic results have been reported after surgical cor-
rection.4 Reconstruction of the pulmonary valve including
the right ventricular outflow tract (RVOT) was considered in
this case as previously described.5 However, reconstruction
seemed to provide a questionable approach because of the
massive thickening and fusion of the leaflets. A development
of a significant restenosis in this specific patient is presumed

to be unlikely, as the pressure gradient was dramatically
reduced when compared with preoperative values. However,
this needs to be verified in the future by follow-up echos.

The cardiopulmonary bypass was instituted via peripheral
vessels as a standard approach for redo-cases at our institu-
tion. After connection to the cardiopulmonary bypass, the
chest was opened and the heart freed from adhesions. Beside
the chosen stented bioprosthesis, there would have been
other options for pulmonary valve replacement. However,
especially the stented valves offer the option for future
transcatheter pulmonary valve implantation (e.g., Melody
valve,Medtronic, Inc., Minneapolis, Minnesota, United States)
in case of recurrent pulmonary valve stenosis. In the pre-
sented case, the initial plan was a reconstruction of the
pulmonary valve and not a valve replacement; therefore, a
pulmonary homograft was not available at the time of
operation. Pulmonary valve replacements with the Carpent-
ier-Edwards PERIMOUNT prosthesis have been described
with good clinical long-term outcomes.6 When compared
with the investigation of Neukamm et al, the size of the
implanted valve (23 mm) was relatively small; however, the
RVOT was needed to be enlarged with a patch to realize the
implantation of this valve. In general, the aimwas to implant a
valve that is as large as possiblewith a change of z-scores from
�2 (preoperatively) to �0.5 (postoperatively).
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Fig. 1 Surgical view on the right ventricular outflow tract with incision
of the right ventricle across the annulus of the pulmonary valve into
the main pulmonary artery. The bioprosthesis is inserted with the
pulmonary annulus covering about two-thirds the prosthesis. The
patch is attached to the ventricular end of the incision.

Fig. 2 Surgical view on the right ventricular outflow. The patch covers
the ventricular incision and about one-third of the bioprosthesis
simultaneously enlarging the main pulmonary artery.
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