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How close are we to routine X-ray free 

aortic procedures?
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Why we need X-ray free aortic procedures: Operators



Why we need X-ray free aortic procedures: Patients



X-ray use reduction

Hardware

Software

Image Fusion

IVUS



IVUS guided ruptured infra-renal AAA repair

Courtesy of Ashish Patel



IVUS guided ruptured infra-renal AAA repair

IVUS confirmed 
limb cannulation

Deployed graft 
Post-implant CT

Courtesy of Ashish Patel



MRI guided endovascular arterial intervention

• No x-ray/radiation exposure

• Intrinsic blood-tissue contrast 

• 3D and functional imaging

• Limited applications currently 

Nijsink et al. J Magn Reson Imaging 2022 



• Can be used with implanted devices

• No heavy shielding or helium 

• Ease-of-use (AI-guided sequences) 

• Wider bore

0.55T low field wide-bore MR



Intra-operative positioning system (IOPS) Fiber Optic Realshape (FORS) Technology



Courtesy of Gustavo Oderich

Intra-operative positioning system (IOPS)



3D Printed 
Aortic Model

CTA of 3D 
Aortic Model

IOPS-Endograft
Modification

Courtesy of Gustavo Oderich

Ex-vivo experiment



3D Printed 
Aortic Model

EVAR guided by 
IOPS

CTA of 3D 
Aortic Model

IOPS-Endograft
Modification
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Ex-vivo experiment
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Augmented reality navigation



Fiber Optic Realshape (FORS) Technology

Wire/catheter visualized using light 
traveling through optical fibers

• Displays the full shape of devices in 3D
• In real-time and in colour
• Provides dual views on split-screen 

with    independent views (Biplane)
• Radiation sparing



Docking Base
Engine

3D Hub

Docking Top

0.35” 120 cm guidewire

CR Workstation 

Hardware Disposables

LumiGuide System





3D Hub: Catheter agnostic guidance



Left renal artery cannulation



Superior mesenteric artery cannulation



Retrograde branch cannulation



• CE marked 

• 900 procedures with FORS to date 

• FORS Learn Registry study completed

• Prospective randomised study  in planning

• Expanded release to additional centers               

(Total 14 installs to date)

FORS Investigators

LumiGuide experience to date



• Auto AI registration: Faster + accurate

• Catheter agnostic (3dHub)

• Bend radius improvements

• Reduced error message and warnings

• Zoom in/out user customizable

• Reduced jitter

• Bug fixes + signal stability improvements 

Second generation LumiGuide

First in human

UMC-Utrecht, The Netherlands

Limited Edition

Europe &USA

Limited Market Release

Europe &USA



FORS compared to fluoroscopy:             
Single-center historic cohort comparison

37% Fluoro time reduction

31% Fluoro dose reduction

56% DAP reduction

Finnesgard et al. J Vasc Surg 2022

https://doi.org/10.1016/j.jvs.2022.11.041


FORS compared to fluoroscopy:             
Single-center historic cohort comparison

37% Fluoro time reduction

45% Fluoro dose reduction

35% DAP reduction

Sanders et al. J Vasc Surg 2023

https://doi.org/10.1016/j.jvs.2023.11.002


Pannucio et al. J Vasc Surg 2023

201 Navigation tasks

Endovascular navigation with Fiber Optic RealShape 

60% success rate: vessel angel, vessel stenosis, renal arteries

FORS Catheterisation: DAP 4.4cGy/cm2 vs 12.5cGy/cm2 (P<0.001) 



Opportunities for improvement

Wire length:

Catheter choice limited by 120cm wire

3D Hub takes up additional length

Wire iterations:

Additional profiles and lengths

Stiffness/Torqueability to be improved

Back loadable



X-ray free aortic procedures: Dream or reality?

• Recognition that X-ray exposure has biological consequences

• Paradigm shift in workflow

• Multimodal visualisation

• Apply to all X-ray requiring steps not just navigation

• Device/manufacturer agnostic Clinical trials

• Regulatory approval



Nicolas Cugnot (1770)
Steam engine
Maximum speed 2mph

Carl Benz Motorwagen (1886)
<1 horse power

Henry Ford Model T (1908)
15 horse power

Aston Martin DB12 (2024)
671 horse power
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