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SINUS VENOSUS ATRIAL SEPTAL DEFECTS (SVASD) WITH PARTIAL ANOMALOUS PULMONARY VENOUS
drainage (PAPVD) are conventionally treated surgically. Cardiac magnetic resonance (CMR) (Figure 1, Online
Video 1), patient-specific 3-dimensional (3D) printing (Online Appendix) and in vitro simulation with rota-
tional x-ray computed tomography (CT) (Figure 2, Online Videos 2 and 3) were used to explore a potential
interventional catheterization treatment in 3 adult patients: placement of a custom-made covered Cheatham-
Platinum stent in the superior vena cava to right atrium junction to close the SVASD while committing the
anomalous pulmonary vein to the left atrium (Figures 3 and 4, Online Videos 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13).

Detailed cross-sectional imaging (CMR or CT) allowed patient-specific 3D printing of the anatomy. Simu-
lation of the procedure gave us confidence that the pulmonary veins would remain patent before the clinical
catheterization. Using a rigorous approach to accurately assess the anatomy of the SVASD and the PAPVD, we
were able to develop a safe and clinically effective interventional catheterization treatment that was suc-
cessfully performed in 3 patients (Figure 5).
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ﬂ APPENDIX For an expanded methods section, supplemental figure, and supplemental videos and their legends, please see the online version of
this paper.
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FIGURE 1 CMR

Representative images from cardiac magnetic resonance (CMR) are displayed. In all patients, CMR was diagnostic of partial anomalous
pulmonary venous drainage (white arrows) involving the right upper pulmonary vein and right middle pulmonary vein, and a sinus venosus
atrial septal defect (SVASD) (asterisk). Multiplanar reformat of an electrocardiogram-gated and respiratory navigated 3-dimensional balanced
steady-state free precession (Online Appendix) acquisition shows the diagnostic features of this condition: superior vena cava (SVC)
overriding the superior rim of the atrial septum in coronal (A) and sagittal (B) reformats, anomalous pulmonary veins (PVs) draining into the
SVC in axial (C) and sagittal (D) orientations, and pathway continuation of the anomalous PVs to the left atrium (LA) in coronal view (E and F).
Volume-rendered images demonstrate the SVASD (*) (G) and the course of the PVs: initially draining anomalously to the SVC before
subsequent continuation to the LA (H) (white arrow) (Online Video 1). Ao = aorta; DAo = descending aorta; IVC = inferior vena cava;

LPA = left pulmonary artery; LV = left ventricle; RA = right atrium; RPA = right pulmonary artery; RV = right ventricle.
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