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Right Ventricular Outflow Obstruction by a Membranous Septal Aneurysm
in a Ventricular Septal Defect
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We report the case of a 5-year-old girl with a ventricular septal defect (VSD) complicated by stenosis of the right
ventricular outflow tract due to a giant membranous septal aneurysm. The patient had a heart murmur at birth,
and was diagnosed with membranous VSD and aortic coarctation. At 3 months old, the VSD showed signs of
spontaneous closure and a mild left-to-right (LR) shunt was observed. Therefore, surgery for aortic constric-
tion was performed as a follow-up for the VSD. At 4 years old, echocardiography revealed a giant membranous
septal aneurysm protruding into the right ventricular outflow tract, and cardiac catheterization was performed.
The Qp/Qs, right ventricular systolic pressure and pulmonary artery systolic pressure were 1.0, 79 mmHg and
26 mmHg, respectively, and right ventricular outflow stenosis was revealed. Although adult cases of membra-
nous septal aneurysms that result in right ventricular outflow stenosis have been reported, pediatric cases are
rare. Given such complications, careful observation is necessary for VSDs with a mild LR shunt.
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Fig. 1 Echocardiography at 4 years old
Preoperative short-axis echocardiography reveal-
ing the ventricular septal defect (*; VSD) and giant
membranous septal aneurysm (MSA), which com-
pressed the narrowing right ventricular outflow
tract (!). Note the continuity of the MSA to the
septal tricuspid leaflet. AO, aorta; LA, left atrium;
MSA, membranous septal aneurysm; RA, right
atrium; RVi, right ventricular inflow; RVo, right ven-
tricular outflow; VSD, ventricular septal defect .

Table 1 Results of cardiac catheterization

Pressure Systole/  Oxygen saturation

Site Diastole (mean) mmHg %

SVC (mean 2) 72.6
IVC (mean 1) 80.7
RA (mean 0) 71.5
RV 79/EDP 3 71.7
Main PA 26/6 (mean 14) 71.3
Right PA 18/5 (mean 11) 69.5
Right PA wedge (mean 3)

Left PA 16/5 (mean 11) 71.7
Left PA wedge (mean 3)

LV 110/EDP 4

Aorta 97/59 (mean 78) 98.6

Qp/Qs=1.0, Rp/Rs=0.14. EDP, end-diastolic pressure; IVC,
inferior vena cava; LV, left ventricle; PA, pulmonary artery;
RA, right atrium; SVC, superior vena cava.
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Fig. 2 Left ventriculography revealing the giant
membranous septal aneurysm (MSA); ven-
tricular septal defect (VSD) shunt not visu-
alized

AO, aorta; LA, left atrium; MSA, membranous
septal aneurysm; RA, right atrium; RVi, right ven-
tricular inflow; RVo, right ventricular outflow; VSD,
ventricular septal defect.

Fig. 3 Intraoperative view of the tricuspid valve
and membranous septal aneurysm (MSA)
revealing a large MSA comprising a septal

leaflet projecting forward
I, inferior; L, left; R, right; S, superior; MSA, mem-
branous septal aneurysm.
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