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The Future Goals  in Endovascular Therapy 
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➢ Mitigate radiation exposure

➢ Advance navigation imaging

➢ Improve outcome

➢ Protect patient and „caregiver“



From X-Ray Image guided to AI-guided Surgery
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Recent Hybrid OR  Working Conditions 2021
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Efforts Lowering Radiation Exposure
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Clear Trends in Vascular/Endovascular Surgery

➢ Non-invasive preoperative diagnostic tools  

➢ Increasing endovascular technologies replacing conventional surgery

➢ Image guided surgery & intervention becoming standard of care

➢ Establishing alternative intraoperative imaging modalities (CO2 , IVUS)

➢ Implementation of automatic processes using AI, digitalization, big data

➢ Radiation protection: Dose Management System 

➢ Vision of a x ray free Hybrid-OR or angio-suite
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3D  - 4D - 5D  Ultrasound

Quelle : www.9Monate.de
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Radiation Free ICN - Angiography 
Tissue perfusion & mikrocirculation in Critical Limb Ischemia (CLI)
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Mathew RC et al Vascular Medicine 2018;23:143-152

New MR-Technology in PAOD



FORS (Fibre Optic Real Shape) 
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Cydar® Surgical Augmented Intelligence 
(Cydar Medical, Cambridge , UK)

CYDAR EB =Cloud AI based

technology computer vision

and machine learning

technology to advance

surgical visualisation and

decision-making in theatre
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Source: www.cydarmedical.com

http://www.biomedical/


How Cydar® EV Works 
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Source: www.cydarmedical.com

http://www.biomedical/


Cydar® Surgical Augmented Intelligence 
(Cydar Medical, Cambridge, UK)
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Source: www.cydarmedical.com

Before correction After correction

http://www.biomedical/


Robotic
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“Operator out of OR” – Intervention
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Mixed Reality
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Mixed Reality
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Mixed Reality – First Publications
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Mixed Reality – Preliminary Experience in HD

University Hospital Heidelberg | Critical Issues Paris 2021 | Prof. Dr. Dittmar Böckler

➢ Medical education✓

➢ Patient edication ✓

➢ Case planing ✓

➢ Intraoperative navigation 0
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IOPS® Technology (Centerline Biomedical, Cleveland Clinic)

Endovascular portable

high quality 3D Image

GPS like navigation with 

intraoperative 

positioning
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Source: www.centerlinebiomedical.com

http://www.biomedical/


Future Scenario with IOPS® Technology 
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Source: www.centerlinebiomedical.com

http://www.biomedical/


First Case at Memorial Hermann & UT Health Houston
July 29th 2021
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Source: www.centerlinebiomedical.com

http://www.biomedical/


Summary

➢ “Endovascular First”  is  daily clinical practice in many sites

➢ X –ray  fluoroscopy based  imaging is still current golden standard 

➢ Low dose programmes, fusion imaging etc. reduced radiqtion exposure 

➢ Mitigating X-Ray radiation in Endovascular Tx  is the new holy grail

➢ Fiber optic technology, AI, mixed reality are  “the new kids on the block”

➢ Preop. Imaging technology to reduce x-ray for patients (3D- 5D US in VS)
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The “near future” is now ! 
New technolgies are in our hands…
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… to replace X Ray today!


