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European Aortic Data Collection (EADC) Project

Objective: To evaluate the real-world safety 
and performance of Cook Medical’s 
Custom-Made Stent-Graft Devices (CMD) 
by analyzing consecutive cases across multiple 
high-volume centers throughout Europe. 

The CMDs are manufactured by Cook Medical 
based on the Zenith platform.

18 sites: 
enrollment 

ongoing

5-year 
follow-

up

1014 
patients 
enrolled

Austermann M, Bertoglio L, Bevis P, 
Budtz-Lilly J, Claridge M, Dias N, 
Gargiulo M, Haulon S (PI), Kahlberg A, 
Kölbel T, Mastracci T, Modarai B, Pratesi 
G, Resch T, Sobocinski J, Tsilimparis N, 
Verhoeven E, Wanhainen A

Device Usage - Main CMDs

Main CMD Devices

Arch / Distal Arch 146

Arch Branch Graft 100

LSA Branch Graft 25

Arch Fenestrated Graft 21

Fenestrated CMDs 557

Preloaded AAA Fenestrated Graft 220

TAAA Fenestrated Graft 289

AAA Fenestrated Graft with Bifurcation 48

Branched CMDs 199

TAAA Branch Graft 197

AAA Graft with Branch 2

Patient Demographics
Patient characteristic Proportion of patients (%) or 

Mean ± SD
Sex*

Men 78.7%

Women 21.3%

Mean age (years) 72.4 ± 8.5

ASA Class† 

1 0.5%

2 14.0%

3 74.6%

4 10.7%

5 0.1%
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Number of Targeted Vessels Treated

Right common carotid artery (15)

Right subclavian artery (13)
Innominate artery (91)

Superior mesenteric artery (752)
Right renal artery (745)

Left subclavian artery (117)

Celiac artery (692)

5th or 6th viscerorenal arteries (92)

Left renal artery (742)

Left common carotid artery (109)

Procedural Measures
Arch TAAA I-III TAAA IV, PR-AAA JR-AAA 

Hospital stay (days), 
median

6 5.5 5 4

ICU stay (days), median 1 1 1 1

Procedure duration (mins), 
median

189 215 165.5 169

Fusion imaging (%) 85.6% 88.5% 90.3% 89.5%

CO2 flushing  (%) 63.0% 15.9% 12.5% 12.6%

Fluoroscopy time (mins), 
median

38 66.5 53 54

Procedural 
Success 
Measures
• Very high success 

rates for main device 
deployment. 

• Lower rates for Arch 
devices and for 
bridging stent 
placement for patients 
with TAAA extent I-
III aneurysms.

Measurement

Arch 

(%, 
N=140)

TAAA 

I-III 

(%, 
N=100)

TAAA IV, 
PR-AAA

 (%, N=211)

JR-AAA

 (%, 
N=377)

Successful 
deployment of 
main CMD graft 
(%)

97.1% 99.0% 99.5% 99.7%

Successful 
catheterization and 
placement of 
bridging stents (%)

97.1% 94.0% 96.2% 96.0%

Failed Bridging Stent Placements

Celiac artery stent (23)

Left renal artery 
stent (6)

Superior mesenteric 
artery stent (2)

Right renal artery 
stent (6)

Major Adverse 
Events 
through 30 
Days
• 30-day mortality rates
and rupture rates
are low. 
• As expected, 
stroke rates are higher 
in Arch patients and 
SCI rates are higher  in 
TAAA I-III patients.

Arch 
(%, 

N=146)

TAAA 
I-III (%, 
N=113) 

TAAA IV, 
PR-AAA 

(%, N=216)

JR-AAA 
(%, N=389)

Stroke 7.5% 0% 0% 0.5%

Spinal cord 
ischemia

0.7% 6.2% 2.3% 0.5%

Paraparesis 0.7% 2.7% 0.9% 0%

Paraplegia 0% 1.8% 0.9% 0.5%

Aortic 
rupture

0.7% 0.9% 0% 0%

Mortality

In hospital 3.4% 0.9% 1.4% 0.5%

0-30 days 3.4% 1.8% 1.4% 1.3%

Major Adverse Events through Follow-Up

Arch 
(%, N=146)

TAAA 
I-III (%, 
N=113) 

TAAA IV, 
PR-AAA 

(%, N=216)

JR-AAA 
(%, N=389)

Stroke 8.9% 0.9% 0.5% 1.0%

Spinal cord ischemia 3.4% 6.2% 2.3% 0.8%

Paraparesis 0.7% 2.7% 0.9% 0.3%

Paraplegia 1.4% 1.8% 0.9% 0.5%

Aortic rupture 1.4% 0.9% 0% 0%

Mortality 8.9% 6.2% 5.6% 4.4%

Rates include 30-day adverse events. Overall mean follow-up 307.2 ± 188.1 days 
for adverse events and secondary interventions.
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Secondary 
Interventions

Reasons for reintervention: 
• Percutaneous: device fracture, kink, or stenosis; 

endoleak; native vessel stenosis; occlusion
• Surgical: access-site infection, compartment syndrome, 

femoral bleeding, hematoma, limb ischemia, 
pseudoaneurysm, wound leakage or dehiscence

Arch 
(%, N=146)

TAAA I-III 
(%, N=113) 

TAAA IV, 
PR-AAA 

(%, N=216)

JR-AAA 
(%, N=389)

Secondary 
intervention

14.4% 13.3% 9.3% 8.5%

Percutaneous 10.3% 9.7% 7.4% 6.4%

Surgical 4.1% 7.1% 1.9% 2.6%

Conclusions

• Favorable success metrics and procedural outcomes reported for this challenging 
patient population.

• Promising early safety outcomes: low rates of mortality, rupture, and open conversion. 
• Prospective data collection efforts are critical for optimizing outcomes from complex 

endovascular aortic interventions and understanding patients’ needs. 
• The large number of patients enrolled in the European Aortic Data Collection Registry 

will enable robust subgroup analyses based on device type, primary indications, patient 
sex, and more.

Proximal 
Marker 

Fenestration
Marker 

Distal
Marker 

7 mm*

BESAFE: Dedicated Bridging Stents
CE approved

First in Man November 2024
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Flaring

Prospective Multicentric Evaluation
84 FEVAR, 310 BF implanted
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ABSTRACT 82 

BACKGROUND: The aim of this study was to report the early outcomes of fenestrated 83 

endovascular aneurysm repair (FEVAR) performed with the BeFlared (Bentley, Hechingen, 84 

Germany), a new dedicated bridging stent mounted on a stepped balloon. 85 

METHODS: All consecutive patients treated with FEVAR exclusively performed with 86 

BeFlared as bridging stent at eleven high volume centers, between November 2024 and April 87 

2025, were included. Patient demographics, target vessel (TV) anatomy, and postoperative 88 

patient and stent outcomes were prospectively collected in an electronic database. Computed 89 

tomography angiography (CTA) imaging was performed within the first postoperative month. 90 

The composite primary endpoint was the freedom from target vessel instability (TVI) rate of 91 

stented target vessels. 92 

RESULTS: A total of 84 patients were included (75 male, 73.2 ± 7.3 years). TV 93 

catheterization failed in 2/312 (0.6%) TV. BeFlared stenting was successful in all cases after 94 

TV catheterisation (n=310). During the procedure, 13 BeFlared stents (4.2%) required 95 

secondary inflation and additional stents were implanted in 6 TVs (1.9%). The mean 96 

procedural time was 162 ± 60 min. On completion angiogram, all stents were patent and one 97 

renal stent type IC endoleak was noted (0.3%). Post-operative CTA confirmed the 98 

intraoperative type IC endoleak (0.3%), which is pending reintervention,  and additionally 99 

revealed one renal stent stenosis (0.3%). There was no stent occlusion, kinking, fracture, nor 100 

stent-related secondary procedures, resulting in a freedom from TVI of stented TV at one 101 

month of 99.3%.  102 

CONCLUSION: In this first multicentric prospective clinical report involving 84 patients 103 

treated across eleven expert centers, the BeFlared bridging stent demonstrated favourable 104 

early safety and effectiveness.  105 
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Table 4. Early (30 days) safety and effectiveness for 310 implanted BeFlared stents 

Stent-related reinterventions  0* (0) 

Device integrity and performance  

 BeFlared stent occlusion 0 (0) 

 BeFlared stent stenosis 1 (0.3) 

 BeFlared stent kinking 0 (0) 

 BeFlared stent fracture 0 (0) 

 Type Ic/IIIc Endoleak** 1 (0.3) 

Freedom from target vessel instability (TVI) at one-month ** 99.3% (304/306) 

Values are n (%) unless otherwise indicated.  

* One stent related reintervention is scheduled for the type Ic endoleak 

** One patient (4 BS) had a non-contrast enhanced CT and could not be assessed for stent 

endoleak or TVI.   
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Impact of a new stepped balloon for bridging stent implantation 
on procedural time and radiation exposure in fenestrated 
endovascular aortic repair
Federico Francisco Pennetta, MD,a Mickael Palmier, MD,a Laure Laporte, BE,b Alexandre Oliny, MD,a

Emanuele Carmelo Grasso, MD,a Dominique Fabre, MD, PhD,a and 
Stéphan Haulon, MD, PhD,a Buc and Paris, France

ABSTRACT
Objective: To evaluate the impact of a new dedicated stepped balloon-mounted bridging stent (BS) on procedural time, 
radiation exposure, and early technical outcomes in patients undergoing fenestrated endovascular aortic repair (FEVAR).

Methods: A retrospective study was conducted on patients treated with four-fenestration FEVAR at a high-volume 
aortic center between March 2020 and March 2025. Patients were categorized into three groups: standard balloon 
BS (BeGraft, BG, Bentley) and renal access with preloaded renal catheters, BG and renal access with steerable sheaths, 
and stepped balloon BS (BeFlared, Bentley) and renal access with steerable sheaths. All procedures were recorded. 
Primary end points included stenting time and radiation exposure (dose, dose area product, fluoroscopy time) for all 
four target vessels (TVs), and specifically for each TV. Secondary end points included intraoperative complications, 
flaring characteristics, and 30-day outcomes. Postoperative computed tomography imaging-assessed BS positioning, 
sealing, and flaring diameters.

Results: In total, 60 patients with 240 TVs were included. The stepped balloon stepped balloon BS group (n → 20) 
showed significantly shorter median total stenting time (11.3 minutes; interquartile range [IQR], 10.9-12 minutes) 
compared with both standard balloon BG groups (n → 20 in each group) (17.4 minutes and 20.2 minutes; P < .001). Total 
stenting DAP was also significantly lower with the stepped balloon (4.6 Gy cm2 vs 9.3 and 11.4 Gy cm2; P → .001). Fluo-
roscopy time was reduced in all TVs (P < .001). Flaring diameters were larger in the stepped balloon group across all TV 
(celiac trunk P → .002; superior mesenteric artery P → .002; right renal artery P # .001; and left renal artery P → .126). 
Technical success was 100% in all groups, with no significant difference in complication rates. One-month computed 
tomography scans showed patency of all TV; one BS (1/236 [0.4%]) early reintervention was performed for a celiac trunk 
stent fracture, with an arcuate ligament found on the preoperative computed tomography scan.

Conclusions: The use of BSs with stepped balloons and steerable sheaths in FEVAR significantly reduced stenting time 
and radiation exposure while preserving procedural safety and improving flaring characteristics. These findings suggest 
procedural streamlining and potential clinical advantages of this new generation BS during complex aortic repair. Further 
prospective, multicenter studies are warranted to confirm these favorable early outcomes. (J Vasc Surg 2025;✠:1-10.)

Keywords: Fenestrated endovascular aortic repair (FEVAR); Stepped balloon bridging stent (BeFlared); Radiation 
exposure; Stenting time; Procedural efficiency

Fenestrated endovascular aortic repair (FEVAR) is an 
established option in the treatment of complex aortic 
aneurysms.1 The technical success and overall efficiency 

of FEVAR are strongly influenced by device confiuration 
and bridging stent (BS) choice. A high rate of early and 
late reinterventions are still performed for BS-related 
complications.2

After an era of off-label use of peripheral stents as BSs in 
complex endovascular repair,3-5 the BeGraft (BG) stent 
(Bentley) recently obtained CE approval to be used as a BS 
during FEVAR. FEVAR using preloaded or non-preloaded 
grafts in combination with BG stents have demonstrated 
very satisfactory early and midterm outcomes.6

Another major innovation in bridging stenting was 
released early this year: the BeFlared (BF) stent (Bentley 
InnoMed), which is a BG stent mounted on a stepped 
balloon, designed to allow stent deployment and flaring 
in a single maneuver, offering a unique potential to stream-
line this complex procedure.7 The BF is a balloon- 
expandable covered stent, identical to the BeGraft, made 
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Reduced Time/Radiation

DAP was 43 Gy cm2 (IQR, 31.9-82.3 Gy cm2). Significant 
differences were observed across groups (Fig 4), espe-
cially in DAP (P → .006), x-ray time (P → .007), and fluoros-
copy time (P → .005), with the BF group associated with 
lower radiation and procedural times. Total stenting ra-
diation and fluoroscopy times were similarly significantly 
lower in the BF group compared with the preloaded BG 
group: median DAP and fluoroscopy times of 4.6 Gy·cm2 

(IQR, 4.4-7.0 Gy·cm2) compared with 11.4 Gy·cm2 (IQR, 
6.7-19.3 Gy·cm2), and 4.4 minutes vs 7.0 minutes, P <
.001). Radiation exposure data are reported in Table IV.

During the procedure, a total of 80 wire movements 
(>2 cm) were recorded, recurrently in both BG groups 
(P → .008) during the flaring step. The sheath could not 
reenter the TV in 24 (10%) cases, occurring with both 
standard and steerable sheaths. Such an issue was never 
encountered in the BF group (14 events vs 10 events vs 
0 events; P < .001).

Technical success was 100% in all three groups. No ma-
jor adverse events occurred within 30 days, including 
death, myocardial infarction, stroke, or major end- 
organ ischemia. Type IIIC endoleaks (2.5%) and type IC 
endoleaks (2.1%) were observed on selective angiograms 
and successfully treated during the same procedure. TV 
dissections occurred in 2.1% of TVs. Intraoperative rest-
enting was required mostly in the SMA (n → 6 [2.6%]) 
to extend sealing distally. Restenting of the right and 
left renal arteries was performed in two (0.8%) and five 
(2.1%) TVs, respectively. No statistically significant differ-
ences in TV endoleak and additional stenting rates 
were observed between groups. No cases of intraopera-
tive stent migration, occlusion, or kinking were reported. 
Intraoperative complications are reported in Table V.

The CT, SMA, and right renal artery had significantly 
larger flaring diameters in the BF group. A larger flaring 
diameter was also observed in the left renal artery in the 

Table III. Stenting times

Stenting time
Overall 
(n → 60)

BeGraft and 
preloaded 
(n → 20)

BeGraft and 
steerable 

sheath (n → 20)

BeFlared and 
steerable 

sheath (n → 20) P value
Total stenting time, minutes 16.2 (11.7-20.6) 20.2 (15.5-21.7) 17.4 (15.2-22.4) 11.3 (10.9-12) <.001
CT, minutes 2 (1-2.6) 2.6 (2.1-2.9) 2.2 (1.6-2.7) 0.9 (0.8-1) <.001
SMA, minutes 2.1 (1-3.1) 3.4 (3-3.9) 1.9 (1.7-2.6) 0.9 (0.7-1.2) <.001
Right renal artery, minutes 2.5 (1.2-2.9) 2.9 (2.6-4.2) 2.5 (1.8-2.7) 0.8 (0.6-1.2) <.001
Left renal artery, minutes 2.3 (0.8-3.3) 3.3 (3-4.1) 2.2 (1.5-3) 0.6 (0.5-1.1) <.001
CT, Celiac trunk; SMA, superior mesenteric artery. 
Values are median (interquartile range). Boldface entries indicate statistical significance.

Fig 4. Total stenting dose area product (DAP) for all four target vessels (TVs) for each procedure, outliers included. 
The circles (✠) represent moderate outliers (values 1.5-3.0 times the interquartile range [IQR]), and the asterisks (*) 
indicate extreme outliers (values more than 3 times the IQR).
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analyzed on the 3D workstation through multiplanar re-
constructions. BS length was measured after center line 
creation and separated in protrusion length of the BS 
into the main endograft lumen, and sealing length cor-
responding with the stent apposition to the arterial wall 
into the TV (Fig 2, A). Flaring diameter was measured as 
the maximum diameter of the proximal portion of the 
stent (Fig 2, B).

Technical success was defined as successful side 
branch catheterization and placement of BSs, and 
patency of all intended TVs on the completion 
angiogram.

Operative parameters, including operative, fluoroscopy 
times, air kerma, and DAP, served as the primary end 
points, reflecting procedural efficiency and radiation 
exposure. Secondary end points included technical suc-
cess rates, intraoperative complications, and early post-
operative outcomes.

Endovascular technique. One experienced vascular 
surgeon with more than 20 years of experience with 
FEVAR performed or supervised all the procedures (S.H.). 
All custom-made fenestrated devices were designed 
with four fenestrations and manufactured by Cook Med-
ical. All procedures were performed in a hybrid operating 
room (Discovery IGS 740, GE HealthCare). During the 
procedure, 100 IU/kg of intravenous heparin was admin-
istered, with anticoagulation monitored using activated 
clotting time, targeting more than 250 seconds 
throughout.

Renal TVs were catheterized using steerable sheaths or 
preloaded catheters included in the endograft delivery 
system. Catheterization was performed using a combi-
nation of guidewires and catheters, followed by BS 
deployment. The Aptus steerable sheath (7F, 17-mm 
steerable tip) was used to access the visceral arteries 
(SMA and CT), and the renal arteries in the two groups 
without preloaded renal delivery systems.

Watermelon seeding was observed in the first cases 
with the BF, but not since we switched to a slow inflation 
of the balloon to its nominal pressure. With this tech-
nique, no watermelon seeding occurs, and the fenestra-
tion marker can be positioned very precisely. No 
additional flaring was required in this cohort of patients, 
because we exclusively used 6-mm fenestrations for renal 
arteries and 8-mm fenestrations for visceral arteries. If a 
6 → 8 fenestration is stented with a 5- or 6-mm BF, which 
flares to 8 mm, additional ballooning may be required if 
the balloon was not inflated to its nominal pressure.

After BS inflation, it is routine in our practice to 
advance the sheath back into the origin of the TV, 
through the fenestration, to swiftly advance the flaring 
balloon or any additional stents. Of note, steerable 
sheaths are never advanced further than the TV origin, 
because these are very stiff, and could result in damage 
of the TV or migration of the BS. Reentry of the sheath is 
facilitated by a docking technique, in which the balloon 
is deflated while simultaneously advancing the intro-
ducer back into the origin of the TV, avoiding the use 
of the introducer’s dilator.

Fig 2. Bridging stent (BS) measurements. (A) Protruding length into the endograft lumen. Sealing length in the 
target vessel (TV). (B) Proximal stent flaring diameter.

Fig 1. Photograph of the BeFlared covered stent mounted on a stepped balloon with a larger diameter at the 
proximal end, allowing simultaneous deployment and proximal flaring of the stent in a single step.
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The FEVAR Revolution!

- BEFLARED = GAME CHANGER

- Faster & Safer procedures
- Reduced radiation exposure
- Reduced technical issues


