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Percutaneous Endovascular Repair Of Aortic Arch Lesions 
With A Double Fenestrated Endograft (Valiant Captiva From 
Medtronic)

Pr L Canaud
 
Pr T Gandet 

Montpellier, France

Disclosure 

Consultant Medtronic

Open repair

Open repair
• STS Adult Cardiac Surgery Database
• Stroke and mortality endpoint: 22%

Englum  et al. Hypothermia and cerebral protection 
strategies in aortic arch surgery: a comparative effectiveness 
analysis from the STS Adult Cardiac Surgery Database. 
EJCTS. 2017

Custom-made: total endovascular repair

Since 2007: 273 cases
Less than 20 cases per year worldwide

Results
• All-cause mortality was 16% (95% CI 8%-26%)
• Stroke 14% (8%-24%)
• Endoleaks were identified in 13% (7%-25%)

How to decrease stroke rate during total 
endovascular repair
of the aortic arch?

Total arch repair
How open surgery inspired the homemade double fenestrated design

To avoid carotid manipulations
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Total arch repair without carotid manipulations

• With the proximal fenestrations being directed
to the orifices of the BT and LCCA automatically

• When LSA fenestration is catheterized and secured 
by covered stent placement To Avoid carotid arteries manipulations

Total arch repair

• Out of the 310 fenestrated TEVAR for the aortic arch
• 293 cases: June 2017 October 2025

• Double fenestration:
• Elective: 68.9% (n=202)
• Indications:

• Degenerative aneurysm 

• Dissecting aortic arch aneurysms subsequent to surgical 
treatment of acute type A dissections 

• Chronic complicated type B aortic dissection 
• Acute complicated type B aortic dissection 

Canaud L.    JVS 2018.    JVS 2020.  JEVT 2022

Double homemade fenestrated stent graft for total endovascular aortic arch repair.

• Stent graft modification: 19 minutes (range 16-20) 

• Endovascular exclusion: 100%

• One failed deployment: Chimney procedure

• Additional planned endovascular procedure: 10 
• Closure of supra-aortic trunks re-entry tears
• One transcatheter aortic valve replacement for severe 

native aortic valve regurgitation. 

Total arch repair

• 6 patient had a stroke (2%) and 2 permanent sequelae:
• Overall mortality was 1.7%:

•  Iliac rupture: 2
•  RTAD:  2

• All left supra-aortic trunks were patent
• One type I endoleak

• 5 retrograde type A aortic dissection
• During a mean follow up of 34± 2 months, there were

no conversions to open surgical repair, aortic rupture, 
paraplegia

Canaud L. JVS 2018. JVS 2020. JEVT 2022

Double homemade fenestrated stent graft for total endovascular aortic arch repair.

Total arch repair

Discussion
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Is a four-branched prosthesis advantageous over a straight prosthesis in Frozen elephant
trunk surgery? Smith T, Heijmen RH. Cardiovasc Diagn Ther. 2023

- Most often, the outer part of the aortic arch,
 from which the supra-aortic trunks originate,

 is spared by aortic disease.

- Island technic was the gold standard and 
is still equivalent vs trifucated branched surgical graft

Rational 1: outer part of the aortic arch is often spared by aortic disease Rational 2: Natural angulation of the aortic arch

We take advantage of the
natural angulation
of the aortic arch,
which will position
the windows against
the outer curvature

Canaud L.    JVS 2018.    JVS 2020.  JEVT 2022

Double homemade fenestrated stent graft for total endovascular aortic arch repair.

Rationale 3: no carotid manipulations / decrease aortic arch manipulations

The specific feature of this double fenestrated device is its 
simple handling during operation:

with the proximal fenestrations being directed to the orifices of the BT and 
LCCA automatically when LSA fenestration is catheterized and secured by 
covered stent placement

No carotids manipulations: permanent stroke 2%

Canaud L. JVS 2018. Double homemade fenestrated stent graft for total endovascular aortic arch repair.

Rational 4: No endovascular grafts in the carotid arteries

- 30 day stoke rate: 5%
- 1 year stroke rate: 23%
- Thrombus formation: 7/27: 26%

Before Stent Graft
implant

After Stent Graft
implant

Rationale 5 : potential off-the-shelf solution?

17
Chassin-Trubert L, Gandet T Canaud L. JEVT 2019

Double fenestrated stent-graft for aortic arch repair: a CT-based feasibility study.

Durability
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Long-term outcomes

Canaud L. Submitted JEVT 2024

Fatigability test for  double fenestrated stent-graft

Fatigability tests
• No graft failure
• 10 millions cycles

Canaud L. JVS 2024

Minimum follow-up of 3 years for  double fenestrated stent-graft

Minimum follow-up of 3 years
for double fenestrated stent-graft: 
74 patients
• No graft failure
• No conversion

Long-term outcomes

Reproducibility of our outcomes

Reproducibility of our data

Gandet T, Canaud L. Annals of Thoracic Surgery 2019. Homemade fenestrated stent-graft for dissecting aneurysm of the aortic 
arch after type A aortic dissection

80 cases done in other institutions

• France
• Clinique Pasteur Toulouse: Dr Abouliatim
• Institut Mutualiste Monsouris: Dr De Blic, Dr Mallios
• Hopital Nord de Marseille: Pr Boufi
• Clinique les Franciscaines, Nimes: Dr Joyeux
• CH de Metz: Dr Portocarrero
• CH de Saint Denis de la Reunion: Dr Khantalin
• CHU de Lyon: Pr Millon
• CHU de Clermont-Ferrand: Pr Rosset
• Centre Cardiothoracique de Monaco: Dr Miahle

• Italy:
• Roma      Pr  Mandgilardi
• Catania   Pr Veroux
• Padova   Pr Antonello
• Milano    Pr Tolva, Pr Trimarchi, Pr Khalberg
• Genova  Pr Pratesi

• Spain 
• Madrid Dr Reyes

• Serbia 
• Dr Koncar

• Canada
• Chile/Mexico
• Thailand

• Maharaj Nakorn Chiang Mai Hospital, Chiang Mai
• Queen Sirkit Heart Center of the Northeast, Khon Kaen,
• Siriaj Hospital, Bangkok

EVERGREEN

Evaluation of the Valiant Captivia physician 
fEnestRated stent GRaft system in the aortic arch 

and dEscendiNg thoracic aorta pathologies

Investigator Initiated Trial

Sponsor: CERIC
Financial support: Medtronic

FENESTRATED STENT GRAFT

B T  : b ra ch io ce p h a lic tru n k
LC C A : Le ft C o m m o n  C o ro n a ry A rte ry
LS A : Le ft S u b cla via n A rte ry
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EVERGREEN

Core Lab 
will assess all 

imaging-based 
endpoints

Coordinating Investigator: 
Professor Canaud
CHU Montpellier

Study Design 
Prospective, 
single arm, 

multicentre, pre-
market study 

Patients
30 patients

7 sites in France: 
 
 
 

Study Device
Valiant Captivia

Physican
Modified Stent 

Graft

STUDY DESIGN

Follow-up
1M, 6M, 12M 

and at 2 and 3Y

Post-procedure
Primary

Endpoints:
Asses Safety &

Effectiveness of 
Physician

Modificied Valiant
Captivia

30 Patient enrolled in France

Started Dec 2023

• 30 patients included 
• Degenerative aneurysm:   16
• Residual dissection after type A aortic repair: 10
• Type B dissection:               4

• Acute:     3
• Chronic:  1

Evergreen trial

• Percutaneous: 100%

• Vigilant sedation: 33% (10/30)

• Mean operating time: 58 min

Evergreen trial

Conclusion

30

• Simple procedure: The specific feature of this double fenestrated 
device is its simple handling during operation:
with the proximal fenestrations being directed to the orifices
of the BT and LCCA automatically when LSA fenestration is  secured by 
covered stent placement

• Fully percutaneous
• 1 hour
• Decrease radiation exposure (divided by 100)
• Vigilant sedation

Conclusion
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31

• Decreased stroke rate: no carotid manipulation/decreased 
manipulation in the arch : 1.7% mortality, 1% of type 1 endoleak, 2%  
persistent stroke

• No graft in the carotid arteries: no thrombus formation in the futur

• Confirmed by Evergreen so far

• Could be a potential off-the-shelf solution 

Conclusion


