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XR fluoroscopy

3D overlays depend on image registration
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XR fluoroscopy3D overlay



Can You Do A Registration without a fancy machine?
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YES
• By using just software to register and generate 3D overlays

• Advantages:

• Digital technology improves much faster than hardware

• Works with your existing X-ray set

• Hands-free automation

• Enhanced accuracy



Works with your current X-ray set
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All-in-one 
touchscreen
Windows PC

Cable or wireless

CLOUD 

• Mobile C-arm, or
• Fixed fluoro set



Clinical workflow
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EV SOFTWARE
VAULT

• Upload CT scan
• Automated 3D overlay

1 2



Automatic 3D overlays
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Computer vision searches for vertebrae in 3D space
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• Protected by USA Patent No. 9,240,046



Current capture range for Cydar 3D overlay
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Image-based tracking
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• Protected by USA Patent No. 9,240,046



Two main sources of error with 3D overlays
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Misregistration 

• Pre-operative anatomy shown in wrong position

• Correctable by panning and rotating image 

Deformation

• Pre-operative anatomy has straightened

• Caused by wires and devices

• Cannot be corrected by panning and rotation



Cydar EV: Registration of pre-operative anatomy
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0
False overlays 

out of 15 331 

displayed

Percent

uptime

99.94288
Hours of 3D 

overlays

Accurate against gold standard:

• Test data set in imaging literature

• Less than 1mm and 1º error

Robust in multicentre trial:

• No false overlays

• Networks reliable

• CI/2014/0040



Deformation caused by straightening
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Rolls A, Maurel B, Davis M, Constantinou J, Hamilton G, 
Mastracci T. Presented ESVS Spring Meeting 2016



New feature for late 2016: adjusting for straightening
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Overlay adjusted for straightening
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Before After
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Can You Do A Registration without a fancy machine?

YES

Use software
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