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Objective: Calculate the effect of retained metal on cardiac defibrillation. 
Background: Retained ICD coils and pacing leads provide a conductor substrate for electric field perturbations during cardiac defibrillation (DF).
Methods: A full torso MRI was performed prior to ICD implant. The MRI was segmented into ten tissue types and used to create finite element computer models (FEMs) to simulate DF. Generator, ICD coil, and retained coil/lead positions were varied in 112 FEMs. Retained leads were varied between intact ICD coils, damaged ICD coils and leads with exposed metal. Electrostatic DF simulations were performed with and without retained hardware. 
Results: The DFT predicted by our FEM using the patient’s ICD system (21.29 J) closely approximated the clinical DFT measured at implant (20 J). Predicted DFTs with retained undamaged ICD coils and pacing leads were unchanged and ranged from 0.98 - 1.01 times the ICD system without retained hardware (mean 1 ± 0.01, p=0.74). Predicted DFTs with retained epicardial coils were slightly increased (range 1.01 - 1.05, mean 1.02 ± 0.02 p=0.06). Predicted DFTs with damaged ICD coils and pacing leads with exposed metal were increased in most cases (57) but slightly decreased in 5 (range 0.97 - 2.21, mean 1.25 ± 0.28, p<0.001). Increased DFTs directly correlated to length of exposed metal (R 0.81).
Conclusions: Full torso MRI based FEMs predict clinical DFTs with high accuracy. FEMs predict damaged partially extracted ICD coils and pacing leads can alter DFTs, but intact ICD coils and pacing leads have little effect on DFTs.

