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What remain challenging in fEVAR ?

▪ Some challenging indications/anatomies

▪ Some challenging Follow-up !

▪ Some challenging technical points



Some challenging indications/anatomies

Woman 75 YO

AAA 54 mm…angulated



Some challenging indications/anatomies

- Some anatomies remains challenging
- Angulations 

- Targeted arteries

- Accesses (IVL…)

- Maybe new fEVAR devices
- Low profile

- Bifurcated fEVAR (fEVAR in EVAR/surgical graft)

- Still surgical option or abstention…



FOLLOW-UP: Validation of post-EVAR AAA analysis
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Caroline Caradu, Anna-Louise Pouncey, Emilie Lakhlifi, Céline Brunet, Xavier Bérard, Eric Ducasse, Fully automatic volume segmentation using deep learning
approaches to assess aneurysmal sac evolution after infrarenal endovascular aortic repair, Journal of Vascular Surgery, Volume 76, Issue 3, 2022, Pages 620-630.e3, 
ISSN 0741-5214, https://doi.org/10.1016/j.jvs.2022.03.891.

• 101 CTAs (with an arterial or portal phase) of 
48 different post-EVAR patients 

• Deep learning to increase detection through 
the artefacts of the endografts

• Pearson’s coefficient correlation =.99 
(p<.0001)

• Time gain maintained (9 times faster)

• Segmentation or Lumen/Thrombus and 
Global volume

• Volume Similarity : 0.97 ± 0.02

• DSC : 0.95 ± 0.02

• No significant difference was found between the 
different follow-up intervals or brand of endografts

• Excellent correlation of the max diameters 
• Pearson’s coefficient correlation =.99 (p<.0001) 

Bordeaux University Hospital



Follow-up: Validation of post-EVAR sealing zone analysis

6

• Aortic neck diameter determined 
fully automatically at 5mm, 
10mm, 15mm and 20mm from 
the lowest renal artery

• Pearson’s coefficient 
correlation=.97 (p<.0001)

Caroline Caradu, Anna-Louise Pouncey, Emilie Lakhlifi, Céline Brunet, Xavier Bérard, Eric Ducasse, Fully automatic volume segmentation using deep learning approaches to 
assess aneurysmal sac evolution after infrarenal endovascular aortic repair, Journal of Vascular Surgery, Volume 76, Issue 3, 2022, Pages 620-630.e3, ISSN 0741-5214, 
https://doi.org/10.1016/j.jvs.2022.03.891.

Bordeaux University Hospital



Follow-up: Correct evaluation of volume evolution
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-15mm
<50% in vol

<2mm in Dmax
≃10% in vol

Caroline Caradu, Anna-Louise Pouncey, Emilie Lakhlifi, Céline Brunet, Xavier Bérard, Eric Ducasse, Fully automatic volume segmentation using deep
learning approaches to assess aneurysmal sac evolution after infrarenal endovascular aortic repair, Journal of Vascular Surgery, Volume 76, Issue 3, 
2022, Pages 620-630.e3, ISSN 0741-5214, https://doi.org/10.1016/j.jvs.2022.03.891.

Highlighting the 
possible discrepency
between Dmax and 
Volumes

Bordeaux University Hospital



Some challenging Follow-up

- 84 YO patient / 2 angio CT scan exams 2021/2023 compared

8Bordeaux University Hospital



Some challenging Follow-up

• Automated segmentation of the infra renal aorta with
analysis:

- Max diameter

- Global volume/ lumen, wall volume

- Neck diameters, lengths and volumes

Inserm U1034 - University of Bordeaux  - Société Française d'Angiogenèse - 15 mai 2016 9



Some challenging Follow-up

• - Report edited for 2021 and 2023

Inserm U1034 - University of Bordeaux  - Société Française d'Angiogenèse - 15 mai 2016 10

Prevision for a fEVAR in EVAR relining ??



Technical points: more evidences needed !!

• fEVAR is always a composite of many stents:
• fEVAR (fenestrated boby + bifurcated / bifurcated fenestrated component
• Legs
• Bridging stents

• BRIDGING STENTS
• Very various type: V12, lifestream, BGP, BGP+, GORE, Icover….
• The rate of occlusion of the target renal or visceral arteries remains low, at +/- 1%, 

with a low 30-day mortality of +/- 1%
• During the first 18 months, a re-intervention rate of 27 to 42% is observed, In 28% 

of cases, these re-interventions are linked to endoleaks at the level of the target 
arteries and the connecting covered stents (poor expansion, stent-graft tears, stent 
fracture...) and in 11% to 13% of cases, to stenoses or occlusions of the target 
arteries



BRIDGING STENT

• Finaly few data reported

• V12

• Bentley (BGP)

• Icover ?



BRIDGING STENT

• Physician initiated registry

• Multicenter

• Strict indications / CI

• Only one type of stent

• Precise endpoints



BRIDGING STENT

• Primary objectives are:
• The primary efficacy objective is to evaluate the bridging stent patency as an 

absence of binary restenosis or sole target vessel occlusion at 12 months visit (+/-
2months).

defined as the rate of stents with an absence of binary restenosis (≥ 50% stenosis) or 
sole target vessel occlusion based on CT Angio at 12 months visit (+/-2months).

• The primary safety objective is to evaluate the absence of target vessel instability 
between implantation and 12 months visit (+/-2months).

defined as the rate of patient with an absence of target vessel instability described as 
a composite endpoint of any branch-related complication leading to: Aneurysm 
rupture/death/occlusion/component separation/or reintervention to maintain branch 
patency or to treat a branch-related component separation or endoleak between 
implantation and 12 months visit (+/-2months).



BRIDGING STENT

• Inclusion period: 18 months

• Follow-up period: 24 months

• Study duration: 42 months

• 266 subjects are needed to achieve both primary objectives.



BRIDGING STENT

• Inclusion criteria

• Patient suitable for treatment of a juxta or para-renal aneurysm with a fenestrated endoprosthesis in accordance with current indications and 
guidelines for the management of abdominal aortic aneurysms (aneurysm > 5 centimetres for women and > 5.5 centimetres for male and/or 
growth > 5 mm in 6 months or 1 centimetre in 1 year)

• Age > 55 years

• Patient having notified his consent to this register and willing to comply with specified follow-up evaluations at the specified times

• Patient affiliated to or benefiting from a social security system

• Patient with life expectancy > 24 months 

• Anatomy and patient strictly in accordance with the Instructions For Use (IFU) of the fenestrated endograft chosen to be implanted (COOK Medical 
/ Terumo Aortic) with the iCover Bridging stent.

• The fenestrated endograft must be designed in a way that positions the fenestrations directly in front of the orifice of the target vessel, ensuring 
that the distance between the fenestration and the orifice of the target vessel does not exceed 10 mm

• Landing zone in the target vessel of at least 10 mm

• Target arteries (renal arteries, superior mesenteric artery, celiac trunk) with a diameter between 5 and 10 mm

• Angulation of the aorta at the level of the target vessels < 45 degrees

• Absence of aortic dissection

• No early significant branching from the target vessel with a potential risk of coverage and subsequent significant risk of target organ infarctions.



BRIDGING STENT
• Exclusion criteria

• Patients contraindicated for anti-platelet therapy

• Patients with uncontrolled haematological disorders or heparin-induced thrombocytopenia

• Patients refusing treatment

• Patients who are pregnant or wish to become pregnant

• Patients scheduled for major or life-saving surgery within 30 days of the fenestrated stent procedure

• Patients considered hemodynamically unstable or requiring emergency treatment

• Patients with severe arteriopathy leading to adverse outflow, which may impair stent patency

• Fresh thrombus in the aortic sealing zone and target arteries

• Stenosis (>50%) or occlusion of target arteries or distal disease resulting in poor iCover© stent outflow

• Patients allergic to stent materials (L605) and/or PTFE

• Patients requiring a Hybrid aortic technique with branches, chimneys.

• Implantation of different stent types (other than iCover©) in target arteries

• Patients with infectious/mycotic aneurysms

• Angulation between renal artery and aortic wall < 30 degrees

• Patients with complex iliac accesses out the IFUs of the fenestrated endograft chosen to be implanted (COOK Medical / Terumo Aortic) with the iCover Bridging stent.

• Patient is currently participating in another investigational drug or device study that has not completed the entire follow up period that may interfere with the results of this 
study.

• Myocardial infarction or stroke within 3 months prior to the procedure.

• Patients with an unstable angina pectoris or heart insufficiency NYHA 3 or 4.

• Patients with ASA classification 5 or higher.



BRIDGING STENT

Inclusion start May 2024 (+/- 3 months)

Inclusion end November 2025 (+/- 3 months)

End of follow-up period November 2027 (+/- 3 months)

End of study December 2027 (+/- 3 months)



Why more evidence is needed for fEVAR ?

• Tons of evidences are awaited
• Indications (anatomy and patients)

• Follow-up and perfect evaluation (diameters and volumes)

• Ideal device in term of technical success and efficiency during FU
• fEVAR

• Bridging stent

• Road of explorations and validations



THANK YOU FOR YOUR ATTENTION
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