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Introduction. Coronary artery disease, caused by stenosis of the arteries supplying the 
myocardium, is the most common cause of death in the world. Treatment strategy is often 
based on: 1) stenosis morphology and location, and 2) stenosis effect on cardiac function. The 
stenotic segments are correlated to functional defects by a clinician viewing anatomical and 
functional images side-by-side. However, inspecting a single fused image, integrating both 
modalities, could provide incremental diagnostic value and thus reduce patient exposure to 
invasive treatment [1]. Our aim was to develop and verify a novel image fusion algorithm to 
combine functional information from 3D-echocardiography (3DE) with anatomical images 
from coronary computed tomography angiography (CCTA). 
 
Method. 13 patients with suspected coronary artery disease underwent 3DE (Vivid E9, GE 
Healthcare) and CCTA (Light Speed VCT XT, GE Healthcare). An experienced cardiologist 
segmented the left-ventricular (LV) endocardium, apex, outflow tract and base center in the 
3DE datasets using a semi-automatic commercial segmentation program (EchoPac 4D Auto-
LVQ, GE Vingmed). Corresponding features were segmented in the CCTA volumes using a 
custom model-based edge-detection algorithm. The two modalities were fused with the 
unique rigid transformation such that the base center, the long axis and the three-chamber 
plane in the CCTA volume coincided with the corresponding features in the 3DE volume of 
matching cardiac phase. Fusion quality was evaluated using distances between corresponding 
landmarks in the fused images as quality metric. Landmarks used for quality assessment were 
apex, mitral valve center and aortic valve center, as identified by a second experienced 
cardiologist. Anatomical information, in the form of the coronary artery tree, was segmented 
from the CCTA image using Advantage Workstation (GE Healthcare). Functional 
information in the form of instantaneous longitudinal strain was calculated as part of the 3DE 
segmentation process. 
 
Results. Anatomical verification showed inter-modality 
landmark distances (mean±sd, n=13) for apex 1.6±0.6 cm, 
mitral valve center 1.0±0.4 cm and aortic valve center 2.2±0.9 
cm. Inter-modality angle between long axes was 6.8±4.2°. The 
figure shows one patient’s coronary artery tree from CCTA 
and strain color-coded on the LV endocardium from 3DE, 
fused to a single 3D image. 
 
Discussion and Conclusion. An algorithm for fusion of 
CCTA and 3DE datasets has been developed and verified. 
Preliminary qualitative and quantitative results indicate that fusion is anatomically feasible 
and that our fusion algorithm gives accurate results. It remains to investigate whether image 
fusion improves patient outcome.  
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