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3D Fusion of LV Venous Anatomy on Fluoroscopy Venograms with Epicardial Surfaces on 
SPECT Myocardial Perfusion Images for Guiding CRT LV Lead Placement
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Background: Left ventricular (LV) lead position is important for cardiac resynchronization therapy (CRT) response. To guide LV lead placement into 
viable regions with late activation, it is important to visualize both LV venous anatomy and myocardium. The objective of this study was to fuse LV 
venous anatomy on fluoroscopy venograms with LV epicardial surface on SPECT myocardial perfusion images (MPI).

Methods: As shown in the figure, major LV veins were manually identified on the dual-view fluoroscopic venograms (panel A) and then back-
projected to form a 3D anatomy (panel B). 3D LV epicardial surface and inter-ventricular grooves were extracted on the SPECT MPI. A 3-step 
SPECT-vein fusion (geometric alignment, landmark registration, and vessel-surface overlay) was developed to fuse the 3D venous anatomy with the 
epicardial surface. The accuracy of the SPECT-vein fusion was evaluated using CT venograms (panels C and D). LV epicardial surfaces and veins were 
manually defined on the CT images and then registered with the SPECT MPI by an operator blinded from the fluoroscopic venograms.

Results: Six CRT patients have been enrolled. The distances between the corresponding fluoroscopic and CT venous segments on the SPECT 
epicardial surfaces were 4.4±3.3 mm (range: 0-13.4 mm), allowing guided CRT implantation based on the 17-segment model.

Conclusions: A 3D fusion tool has been developed to fuse LV venous anatomy on fluoroscopic venograms with epicardial surface on SPECT MPI for 
guiding CRT LV lead placement.
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