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Echo Overlay on Fluoroscopy

ÅExponential growth in novel percutaneous 
interventions in congenital / structural heart 
disease

ÅEcho guidance

ïTTE, TEE, ICE, Real Time 3D TEE

ÅFusion Imaging ςdeveloped in 2012



Echo Overlay on Fluoroscopy

ÅLearning Objectives:

ïUse of fusion imaging in pediatrics

ïAdvantages 

ïDisadvantages

ïRadiation 

ï5 cases



Echocardiography

ÅSmall field of view

ÅExcellent visualization 
of soft tissue

ÅProvides physiologic 
information (color 
Doppler)

ÅLimited views of 
catheters and devices

ÅAdvent of 3D echo Balzer, Euro J Echocardiogr. 2009;10:341-9
Perk, J Am SocEchocardiogr. 2009;22:865-82

Quiafe, CurrCardiolReports. 2014; 16: 452
Thaden, J Am SocEchocardiogr.  2016;29:503-12



Fluoroscopy

ÅWide field of view

ÅExcellent visualization 
of bony structures, 
catheters, and devices

ÅLimited cardiac 
structural anatomy and 
adjacent tissues

Thaden, J Am SocEchocardiogr.  2016;29:503-12



Echo & Fluoroscopy

ÅEcho and Fluoroscopy displayed in different 
orientation

ïHinders rapid image interpretation

ïMisunderstand anatomy

ïContribute to procedural complexity



Echocardiographic Guidance

ÅFocusedimages 

ïVisualize equipment and lesions

ïAssess immediate results and potential 
complications 

ÅModality selection (2D or 3D)

ïOptimize hand-eye coordination of interventionalist

ïAlign a device and target anatomy 

ÅReal-time with instantaneous use and 
interpretation in dynamic environment 



Fusion Imaging = EchoNavigator

ÅIntegrate ultrasound better into 
interventional procedures

ÅUseful clinicallyfor fluoroscopy and 3D TEE 
images to be displayed in a similar visual 
perspective

ÅPlacement of labels and markers on both the 
ultrasound and x-ray images facilitate
catheter navigation, device placement, and 
evaluation of the result



Fusion Imaging = EchoNavigator

ÅRegistration

ÅTargets
ïPlaced on important structures on echo and 

automatically displayed on fluoroscopy

ÅOverlay
ïSoft tissues overlay on fluoroscopy

Thaden, J Am SocEchocardiogr.  2016;29:503-12



EchoNavigatorςASD Device Closure
Integration of 3D TEE with Fluoroscopy



EchoNavigator
Integration of 3D TEE with Fluoroscopy - Target



EchoNavigator
Live X-Plane TEE Overlay


