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CleaRecon DL: deep learning technology specifically 
trained on artifacts generated by pulsatile flow

The New Era of CBCT

Stéphan Haulon, Paris, Fr
Gustavo Oderich, Houston, USA
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Cone Beam CT image quality can be significantly 
compromised by pulsatile streak artifacts (caused 
by the pulsatile nature of blood flow).

Radio-opaque objects (beads, graft structures, stents, 
coils…) attached to the aortic wall create 
inconsistencies during the Cone Beam CT, which 
renders streaks into the reconstruction.

These artifacts :
- can hide details such as graft structures and stent 

struts.
- may represent a major challenge for clinical 

interpretation

Conventional CBCT reconstruction …

Pulsatile streaks are considered as one of the most important artifact affecting CBCT image quality
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Based on Allia IGS 7 Cone Beam CT 
acquisitions.

AI Based reconstruction technology 
powered by a Deep Learning algorithm to 
improve the quality of CBCT images and 
reduce streak artifacts.

Completely integrated into the Clinical 
Workflow:
No extra step, no extra reconstruction.

CleaRecon DL (GE HealthCare)

Promising technology to help increase Image Quality and Confidence for Post EVAR Cone Beam CT
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FEVAR
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CleaRecon DL
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CleaRecon DL validation by GE HealthCare
Liver / Aorta / Head / Prostate

110 CBCT
Anatomy

Geographical origin
Streak intensity

13 reviewers
Clinical specialty

Country of practice

490 reviews
Simultaneous comparison

Detailedsurvey

In 98% of cases, CBCT images reconstructed with CleaRecon DL were clearer than conventional CBCT images. 

CleaRecon DL technology was also shown to improve CBCT image interpretation confidence in 94% of cases.

Take Aways

Some samples related to endovascular aortic repair 
procedures: 
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FB-EVAR Clinical Study
CleaRecon DL evaluation

Baylor College of Medicine / Hopital Marie Lannelongue

Context: Technical success of F/B-EVAR procedures depends on accurate imaging evaluation following stent graft 
implantation.

CBCT helps immediate identification of :
• stent kinks
• incomplete flaring of the bridging stents
• endoleaks

Study Objectives

But image quality impaired by streak artifacts related to blood pulsatility and metallic implanted devices.

Qualitative analysis of 2 CBCT reconstruction techniques:
CleaRecon DL vs Conventional

§ Image sharpness
§ Artifacts
§ Diagnostic Confidence
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FB-EVAR Clinical Study
CleaRecon DL evaluation
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Study Design

2 advanced aortic centers (US / FR)

CBCTs
ü Non-contrast enhanced CBCT acquired in all patients
ü Contrast enhanced CBCT performed at surgeon’s 

discretion 

Retrospective Analysis

Each CBCT raw spin reconstructed using both: 
ü Conventional reconstruction 
ü CleaRecon DL reconstruction

100 consecutive patients (50 patients from each 

institution) 

Submitted to FB-EVAR for complex aortic aneurysm

From January 2023 to January 2025

Patients with unavailable CBCT images were excluded.

Inclusion criteria

ð Image review & Detailed survey by 3 experienced reviewers Pr Haulon – Vascular Surgeon
Dr Oderich – Vascular Surgeon

Dr Macedo – Radiologist
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FB-EVAR Clinical Study
CleaRecon DL evaluation
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Image Review: PHASING

Blinded evaluation of one reconstruction per patient 
randomly assigned as either Conventional or CleaRecon 

DL  

a b30 days

Blinded evaluation of the second reconstruction 
(the one not reviewed during Phase 1a)

Non-Blinded com parison of both reconstructions 
side-by-side

Reconstruction (a) Reconstruction (b)

Reconstruction (a) and (b)
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FB-EVAR Clinical Study
CleaRecon DL evaluation
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Modified European Quality Criteria scoring system

a b30 days

Vasconcelos’ scale + AI questionnaire

Image Review: SURVEYS and SCORING SYSTEMS
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FB-EVAR Clinical Study
CleaRecon DL evaluation
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Example of Non-Contrast CBCT

Conventional CleaRecon DL
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Summary

• Low dose CBCT 

• AI generates CT Scan like reconstructions

• Finalizing study to validate benefit in 
routine practice
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