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Introduction
•

 

Clinical Motivation:

 

Bringing together pre-operative 3D imaging and intra-

 

interventional 2D

 

angiography by enabling 4D reconstruction

 

from cone-beam projections.
•

 

Mathematical Assumption 1:

 

Direct tomographic reconstruction not feasible
Perform symbolic reconstruction as first step.

•

 

Mathematical Assumption 2:

 

Separation of shape and motion reconstruction not feasible
Simultaneously estimate shape and motion.

Methods

Results & Discussion
•

 

Positional errors

 

(for rigid motions, Gaussian noise of 25%, 3mm voxel spacing):
μ

 

±

 

σ

 

= 0.88mm ±

 

0.46mm   (sub-voxel accuracy!)
•

 

Shape errors

 

(for deformable motions, Gaussian noise of 30%, 3mm voxel spacing):
Sensitivity: 74.2%                 Specificity: 99.6%

•

 

Contributions: Dynamic level sets and level set reconstruction
•

 

Future work: Phantom and real data; refined motion models; 
combination with tomographic methods and closing loop from 
reconstruction to segmentation
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Dynamic shape = static shape & motion model
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Shape reconstruction

Φ0(x0)
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< 0 ⇔ x0 inside vessel

= 0 ⇔ x0 on interface

> 0 ⇔ x0 outside vessel
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x0 = ϕ(x, t,α) = R(t,α) x+ T (t,α)| {z }
rigid dynamic motion

gray levels = input projections, red = projected reconstruction green = ground truth, red = reconstruction
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