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To perform the assessment on lead movements throughout the cardiageads, though the higher values avithin the expected range.
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where M" and Ki denote the respective mass and module of Figure 1: The pair of images of superimposed pacing RVOS

o K . . leads extracted from fluoroscopic cine acquired at (a) RAO
elasticity at the lead segmeri?i , Atk,k+1 is the elapsed time 30.0° CAUD 3.3° and (b) LAO 30.0 ° CAUD 2.4 °.

between thek-th and k+1)-th time l‘rames,sk = {%'(,S'Z(,'--,Srfk}
denotes the set of parametric variables corresponding to the 3-D lead

centerline points of the Ieal‘ir, Tik and Nik denote the tangent and
normal vectors at pointP*, f,.,(S) is the parametric curve
function defining the 3-D centerline points of a cardiac |é581,
.2 (5) and f,2(S) denote the first and second derivatives of

parametric curve functionfkﬂ(sk), respectively. The first two Figure 2(a) Figure 2(b)

terms in the equation define the required minimal kinetic energy due to Figure 2: The reconstructed 3-D moving pacing lead at (a)

motion and minimal change in potential energy. The local shape LAO 124.9° CAUD 41.7 ° and (b) LAO 39.7 ° CRAN 47.4°.

similarity is characterized based on the last two terms by minimizing

the differences of tangent and normal vectors at centerline points CONCLUSIONS

|_k+1 The reconstruction technique déged permits 3-D visualization

b of cardiac lead motion in vivo and can be used to accurately quantify
lead motion parameters.

(f) Motion parameter and stress analysis Based on the The RVOS and RVA pacing leads had distinctive motion, lead

reconstructed 3-D moving lead fronncediastole to end-systole, the  grientation, and shapes. The RVOS leads had greater displacement in

motion parameters including displacement, curvature, and curvature the right ventricle and the right atrium. In comparison with the RVA

change were computed. Furthermore, using the curvature andleads, RVOS lead right atriumgmaents had higher bending stresses

curvature change data, lead bending stress evaluation was performedhough the higher stress values are within the expected range.

between the two reconstructed Iedﬁsand

using finite element analysis forghnner conducting coil of the lead, This in vivo information is important for lead stress analysis,
since the inner coil had the higher stresses in this particular lead design, and testing. Future chrostadies are needed to determine the
design. effect of other factors such asrdiac anatomy, body habitus, and

fibrosis on lead motion in vivo, and a study with a larger sample size is
RESULTS AND DISCUSSIONS desirable.
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