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X-RAY FUSED WITH MRI FOR DELIVERY OF STEM CELLS TO THE PERICARDIAL SAC 
D.L. Kraitchman
Johns Hopkins University School of Medicine, Baltimore, MD, USA
Introduction: Transendocardial delivery of microcapsules containing stem cells or drugs has been limited due to concerns about induction of conduction abnormalities.  Intrapericardial (IP) delivery may provide an alternate approach, but is hampered by poor visibility with X-ray.
Methods: Radiopaque microencapsulated mesenchymal stem cells (XCaps) were created by a modification of the alginate-poly-L-lysine-alginate method proposed by Lim and Sun.  Intrapericardial delivery was performed in farm pigs (n=8) using X-ray fused with MRI (XFM) guidance using clinical scanners (Siemens AG).  Myocardial borders were segmented from 3D MRIs and registered to cardiac-gated c-arm CTs and then overlaid on live fluoroscopic image.  Using a sub-xiphoid approach XCaps or sham injections were delivered to the pericardial space.  Cardiac function was assessed by echocardiography or MRI.  Biocompatibility was determined by histopathology acutely after injection and at 1 week post-injection.
Results: IP delivery was successful in all animals.  XFM-guidance provided a higher safety profile than X-ray only guidance.  XCaps were free floating immediately after delivery but were adherent to the epicardium at 1 week.  No pericardial effusion or adhesions were noted in XFM-guided studies.  Ejection fraction was not altered by IP administration of therapeutics.
Conclusion: IP delivery using XFM-guidance is technically feasible in a heart without pericardial effusion and offers a means to enhance cellular retention in the heart.

