
SUMMARY OF SAFETY AND EFFECTIVENESS DATA (SSED) 
 

I. GENERAL INFORMATION 
 

Device Generic Name: Endovascular Graft 

Device Trade Name: GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis  

Device Procode: PRL 

Applicant’s Name and Address: W. L. Gore & Associates, Inc. 
3450 W. Kiltie Lane 
Flagstaff, AZ 86005, USA 

Date(s) of Panel Recommendation: None  

Premarket Approval Application (PMA) Number: P160021/S051 

Date of FDA Notice of Approval: October 8, 2026 
The original PMA P160021 was approved on January 27, 2017 for the treatment of de 
novo or restonotic lesions found in iliac arteries with reference vessel diameters ranging 
from 5mm-13mm and lesion lengths up to 110 mm, including lesions at the aortic 
bifurcation. The SSED to support that indication is available on the CDRH website and is 
incorporated by reference here.  The current supplement was submitted to expand the 
indication for use to include use as a bridging stent in fenestrated and branched 
endovascular aortic aneurysm repair.  

II. INDICATIONS FOR USE 
The GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis is indicated for the 
treatment of de novo or restenotic lesions found in iliac arteries with reference vessel 
diameters ranging from 5 mm - 13 mm and lesion lengths up to 110 mm, including 
lesions at the aortic bifurcation. 
 
The GORE® VIABAHN® VBX Ballon Expandable Endoprosthesis is indicated to maintain 
visceral artery perfusion as a bridging stent in: 
• fenestrated endovascular aortic aneurysm repair with 6-8 mm diameter fenestrations 
• branched endovascular aortic aneurysm repair with 6-8 mm diameter branches (e.g. 

portals, cuffs, or directional branches) that are at least 10 mm in length. 
Bridging stent use is limited to aortic endovascular graft systems wherein safety and 
effectiveness has been demonstrated. 

III. CONTRAINDICATIONS 
Do not use the GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis in 



patients with known hypersensitivity to heparin, including those patients who have had a 
previous incident of Heparin-Induced Thrombocytopenia (HIT) type II. 
Patients with known sensitivities or allergies to the GORE® VIABAHN® VBX Balloon 
Expandable Endoprosthesis materials including expanded polytetrafluoroethylene 
(ePTFE), fluorinated ethylene propylene (FEP), stainless steel, and heparin. 

IV. WARNINGS AND PRECAUTIONS 
The warnings and precautions can be found in the GORE® VIABAHN® VBX Balloon 
Expandable Endoprosthesis labeling. 

V. DEVICE DESCRIPTION 
The GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis (VBX Device) final 
product is comprised of two main components, the implantable endoprosthesis (also 
referred to as the stent graft) and a balloon catheter delivery system. 
See Table 1 for configurations of the GORE® VIABAHN® VBX Balloon Expandable 
Endoprosthesis and corresponding introducer sheath size compatibility. The VBX Device 
is available both in Standard Profile and Reduced Profile configurations. The 
endoprosthesis is identical for both configurations, and differ in introducer sheath size 
and minor delivery system design aspects. 
Note: 15 mm length and 8L diameter configurations are not indicated for use as bridging 
stents in fenestrated or branches endovascular aortic aneurysm repair. 
 

Table 1:  GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis Configurations 
 

Stent Graft Diameter 
(mm) Crimped Stent Graft Length (mm)1,2 

Introducer Sheath Size (Fr) 

Standard Profile Reduced Profile  
5 

15, 19, 29, 39, 59, 79 7 6 6 
7 

8 29, 39, 59 7 7 79 8 

8L 
29, 39 7 7 

59, 79 8 8 

9 29, 39, 59, 79 8 7 
10 29, 39, 59, 79 8 7 
11 29, 39, 59, 79 8 8 

 

1The 19 mm length configuration is the minimum length for use as a bridging stent in fenestrated endovascular aortic repair (FEVAR).  
2The 29 mm length configuration is the minimum length for use as a bridging stent in branched endovascular aortic repair (BEVAR).  

 
The VBX should be used with branched or fenestrated aortic endografts indicated for use 
with bridging stents wherein safety and effectiveness of the device system (i.e., aortic 
component and bridging stent) has been demonstrated. Data to support the safety and 



effectiveness of the device system may be provided in the aortic endograft and/or bridging 
stent Instructions for Use. 
 
Note: VBX has been studied as a bridging stent with multiple aortic endografts – refer to the 
clinical section below and/or the labeling of approved branched and fenestrated aortic 
endografts. Compatibility with other aortic stent grafts has not been evaluated.  
Balloon-Expandable Endoprosthesis 
The balloon expandable endoprosthesis consists of two structural elements and a coating on 
the luminal surface: stainless steel rings, an expanded polytetrafluoroethylene 
(ePTFE)/fluorinated ethylene propylene (FEP) film that is attached to the stainless steel 
rings, and the CBAS® Heparin Surface, see Figure 1. 

 

 
Figure 1: GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis 

 
The discrete stainless steel stent rings connected by ePTFE/FEP film are intended to provide a 
flexible device both on and off the delivery system, see Figure 2. 

 
Figure 2: GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis 

 
The covered stent graft is expanded via balloon inflation. The diameter of the covered stent 
graft may be increased post-placement beyond the nominal diameter by expanding with a 
larger diameter secondary balloon (refer to the device size table in the IFU for maximum post-
dilated stent diameter). 
 

Coating 



The stent graft features the CBAS® Heparin Surface, a coating technology incorporating 
covalent, end-point attached heparin of porcine origin. This technology consists of 
CARMEDA Heparin covalently attached to a polymeric base matrix consisting of 
polyethyleneimine (CARMEDA Polyamin) and dextran sulfate. The CBAS® Heparin 
Surface uses a proprietary covalent end-point bond that preserves the active site of the 
heparin molecule.  
Delivery System 
The stent graft is pre-mounted on a nylon balloon designed for deploying the stent graft via 
balloon inflation (Figure 3). This balloon is covered with a thin layer of ePTFE and 
elastomeric polyurethane (together referred to as a balloon cover) to maximize retention of 
the endoprosthesis during introducer sheath insertion, tracking to the implant site, and 
balloon inflation/device deployment. 

 
Figure 3: Ballon Component of the Balloon Catheter Delivery System (inflated, Reduced Profile) 

 
The balloon is mounted on a PEBAX® catheter shaft with effective lengths of 80 cm or 
135 cm. The balloon catheter delivery system has two radiopaque balloon marker bands 
embedded in the shaft to aid in the placement of the balloon expandable endoprosthesis. 
The balloon catheter delivery system is shown in Figure 4. The balloon catheter delivery 
system is compatible with 0.035” (0.89 mm) guidewires. 
 

 
Figure 4: Delivery System of the GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis 

 
 

VI. ALTERNATIVE PRACTICES AND PROCEDURES 
Alternative practices and procedures for complex abdominal aortic aneurysms (cAAAs, 
inclusive of pararenal aneurysms) and thoracoabdominal aortic aneurysms include 
medical management, open surgical repair, and endovascular repair.  
Each alternative has its own advantages and disadvantages.  A patient should fully 
discuss these alternatives with his/her physician to select the method that best meets 
expectations and lifestyle.  

VII. MARKETING HISTORY 



The GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis is currently 
approved/available for use in the United States, European Union, Australia, New 
Zealand, Taiwan, Japan, Canada, China, Middle East, Africa, Latin America, India and 
Association of Southeast Asian Nations (ASEAN).  
Note: Reduced Profile configurations are not approved/available in Brazil and Mexico. 
The GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis has not been 
withdrawn from marketing for any reason related to its safety or effectiveness. 

VIII. POTENTIAL ADVERSE EFFECTS OF THE DEVICE ON HEALTH 
Below is a list of the potential adverse effects (e.g., complications) associated with the 
use of the device. For the specific adverse events that occurred in the clinical study, 
please see Section X. 

Adverse events that may occur with the use of this device or in any endovascular procedure 
and / or require intervention or additional intraoperative procedure time include, but are not 
limited to: 

• access site complications 
• allergic reaction and/or anaphylactoid response to x-ray contrast dye anti-platelet 

therapy 
• arteriovenous fistula formation 
• bleeding and/or hematoma 
• death 
• deployment failure 
• device failure 
• embolism 
• endoleak and/or endotension 
• fever and/or pain in the absence of infection 
• infection 
• inflammation 
• ischemia 
• malapposition 
• malposition 
• migration 
• multi-organ failure 
• myocardial infarction 
• occlusion (thrombosis and/or stenosis) of endoprosthesis or vessel 
• pseudoaneurysm 
• radiation injury 
• sepsis 
• shock 
• stroke 



• tissue necrosis 
• transient or permanent renal failure 
• trauma to the vessel wall (including rupture or dissection) 

A possible complication which may occur in conjunction with the use of any heparin-
containing product: HIT type II. 

IX. SUMMARY OF NON-CLINICAL STUDIES 
Nonclinical studies were completed to evaluate the GORE® VIABAHN® VBX Balloon 
Expandable Endoprosthesis, including non-clinical bench testing, biocompatibility, 
sterilization, packaging, shelf-life, and animal studies. The SSED containing the non-
clinical studies to support the original PMA is available on the CDRH website and is 
incorporated by reference here. No changes have been made to the GORE® VIABAHN® 
VBX Balloon Expandable Endoprosthesis in this submission. Therefore, much of these 
data remain applicable and support the revised indication for use. Supplemental non-
clinical testing was executed to support the expanded indication for use.  
The supplemental non-clinical testing executed can be found in Table 2. For tests 
evaluating compatibility with aortic endografts, test articles were selected to be 
representative and/or worst-case according to the requirements of each individual test. 
Both the VBX Device and Reduced Profile (RP) VBX Device were evaluated in relevant 
testing.  

 
Table 2: Summary of Supplemental Non-clinical Studies 

Test Test Purpose Acceptance Criteria Results 

Stent Graft Testing 

Migration Resistance 

Evaluate the ability of 
the VBX Stent Graft to 
resist migration at the 
junction of the VBX 
Stent Graft with the 
aortic endovascular 
graft after tracking 
through a 
representative access 
path under 
representative pulsatile 
flow conditions. 

 
Migration of the deployed stent graft 
relative to the target deployment site 
must be: 

FEVAR: ≤5mm 
proximally and ≤2mm 
distally  
BEVAR: ≤5mm 
proximally or distally  

 

Pass 

Corrosion resistance 
(Galvanic) 

Evaluate the ability of 
the VBX Stent Graft to 
demonstrate clinically 
relevant resistance to 
galvanic corrosion. 
This evaluation is 
necessary as the VBX 
Stent Graft (stainless 

Corrosion resistance must be 
characterized and justified as 
acceptable. 
 
The corrosion rate and mass loss rate 
will be calculated from the corrosion 
current.  

Charact
erized 



Test Test Purpose Acceptance Criteria Results 
steel frame) will be 
coupled with an aortic 
endovascular graft of a 
dissimilar metal 
(nitinol frame) when 
used as a bridging stent 
for BEVAR/FEVAR.  

Radial Fatigue 
Durability 

Evaluate the ability of 
the VBX Stent Graft 
interfacing with the 
fenestrations or 
branches of the aortic 
endovascular graft to 
withstand ten-year 
simulated radial fatigue 
durability.  

BEVAR/FEVAR: The deployed stent 
graft must exhibit acceptable fatigue 
durability as evidenced by having no 
device damage that compromises 
device functionality. 
 
 

Pass 

Respiratory Induced 
Angular Motion 
Durability 

Evaluate the ability of 
the VBX Stent Graft 
interfacing the 
fenestrations or 
branches of the aortic 
endovascular graft to 
withstand ten-year 
simulated respiratory 
induced angular motion 
durability.  

BEVAR/FEVAR: The deployed stent 
graft must exhibit acceptable angular 
motion durability as evidenced by 
having no device damage that 
compromises device functionality. 
 

Pass 

Separation Force of 
bridging stent (VBX 
Stent Graft) from 
aortic endovascular 
graft 

Evaluate the force 
required to remove the 
VBX Stent Graft from 
the aortic endovascular 
graft. 

The individual force to separate the 
stent graft (side branch) from the 
aortic endovascular graft must each 
be greater than or equal to 0.35 lbf. 

Pass 

Stent graft leakage at 
seal zones: vessel 
landing zone, stent 
overlap region 

Evaluate the rate of 
fluid loss at the 
junction between the 
aortic endovascular 
graft and the VBX 
Stent Graft and at the 
seal between the VBX 
Stent Graft and the 
vessel.  

The overall rate of fluid loss (ml/min 
per mm of seal circumference) due to 
sealing of the device shall not be 
greater than the overall rate of fluid 
loss due to sealing of the GORE® 
EXCLUDER® AAA Endoprosthesis. 

Pass 

Delivery System Testing 
Balloon Expandable 
Device Inflation Cycle 
Compatibility within 
Fenestrations 

Evaluate the ability of 
the VBX Delivery 
System to withstand 
clinically relevant 

When inflated to a clinically relevant 
pressure required to size to the 
fenestration, the delivery system must 
withstand at least 2 inflations without 

Pass 



Test Test Purpose Acceptance Criteria Results 
(FEVAR) inflation cycles to size 

the VBX Stent Graft to 
the fenestration of the 
aortic endovascular 
graft. 

loss of pressure due to damage. 

System Testing 

Deployment Accuracy 

Evaluate the ability of 
the VBX Stent Graft to 
be deployed at the 
target treatment 
location of the aortic 
endovascular graft after 
tracking through a 
representative access 
path under 
representative pulsatile 
flow conditions. 

BEVAR: The location of the stent 
graft post deployment must be 
within ± 5 mm of the target 
location.  
 
FEVAR: The location of the stent 
graft post deployment must be ≤ 2 
mm distally or  ≤ 5 mm 
proximally from the target 
location.  

Pass 

X. SUMMARY OF PRIMARY CLINICAL STUDIES 
The applicant utilized real-world data (RWD) to establish a reasonable assurance of 
safety and effectiveness using a European registry, EMBRACE. The EMBRACE registry 
evaluated use of the GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis 
when used as a bridging stent in endovascular aortic aneurysm repair involving both 
fenestrations and branches.  
A summary of the EMBRACE registry is presented below. 

A. Study Design 
The EMBRACE Registry is a multicenter, retrospective and prospective registry 
initiated at 14 European clinical sites designed to evaluate use of the GORE® 
VIABAHN® VBX Balloon Expandable Endoprosthesis as a bridging stent in 
conjunction with a fenestrated or branched aortic stent graft. Site staff performed a 
search of the hospital database to identify patients treated using a GORE® 
VIABAHN® VBX Balloon Expandable Endoprosthesis as a bridging stent in 
conjunction with a fenestrated or branched aortic stent graft; the search interval was 
January 1, 2017 to December 30, 2021. Sites reviewed potential patients in their 
database in sequential order and patients who met eligibility criteria and signed the 
informed consent form (ICF) were enrolled. Patients were categorized into FEVAR 
or BEVAR cohorts. Enrollment was monitored regularly to ensure broad 
participation across sites and countries, thereby promoting population heterogeneity 
and avoiding overrepresentation of any single site. No individual site contributed 
more than 30% of the study subjects. The registry data collection is ongoing with 
planned follow-up through 5 years.  Follow-up data through 3 years has been 
reviewed and fully adjudicated by a core laboratory (Core Lab) and Clinical Events 
Committee (CEC). 



The site performed patient screening consecutively in reverse chronological order, 
beginning with the most recent procedure date, against the registry eligibility criteria.  
This order of patient screening allowed for enrollment of contemporary cases that 
reflected current clinical practice.  A waiver of informed consent for any deceased 
patient was requested and approved based on local ethics committee regulations.  
Informed consent was obtained from all living study subjects at the time of 
enrollment; the only exception was for patients in Sweden, where local ethics 
committee regulations allowed for a full waiver given the observational and partially 
retrospective nature of the study.  
A prospective analysis plan of the registry data was designed to statistically test the 
hypothesis of the Target Vessel Patency (at patient level) at 12 months (Primary 
Endpoint) in the FEVAR and BEVAR cohorts separately. The results were evaluated 
against a Performance Goal of 77%. The performance goal was derived from an 
assumed 1-year target vessel patency of 87% derived from published literature on 
complex endovascular aortic aneurysm repair available at the time of protocol 
development[12] and a margin of 10%.  An exact binomial exact test was used with a 
one-sided 97.5% confidence level (α = 0.025) to test the null hypothesis. 
Imaging components were analyzed based on core laboratory review (Core Lab).  
The core laboratory, Gore Imaging Services, performed independent assessment of 
computed tomographic angiography (CTA) studies submitted by registry sites.  
Primary and secondary endpoints were reviewed and adjudicated by an independent 
CEC.    

 
I. Clinical Inclusion and Exclusion Criteria 
 

Enrollment in the EMBRACE Registry was limited to patients who met the following 
inclusion criteria: 

• Patients treated with the GORE® VIABAHN® VBX Balloon Expandable 
Endoprosthesis as a Bridging Stent in conjunction with a branched/fenestrated 
stent graft to allow endovascular aneurysm repair from January 1, 2017 until 
December 31, 2021. 

• Age ≥18 years at the time of implant.  
• Informed consent by the patient or next of kin/legal representative (or waiver 

for deceased patients), according to local regulations. 
 

Patients were not permitted to enroll in the EMBRACE Registry if they met any of the 
following exclusion criteria: 

• Patient treated for ruptured aneurysm or who were 
otherwise hemodynamically unstable at the time of the procedure.  

• Patient treated for acute or sub-acute dissection, <90 days from onset of 
symptoms. 

• Patient treated using physician-modified endovascular grafts. 



• Patient intended to be treated with parallel graft (e.g., chimney, periscope, 
sandwich) or octopus technique per the pre-treatment case plan.  

• At the time of treatment, patient had known coagulation disorders including 
hypercoagulability that were not amenable to treatment.  

• Patient was pregnant at the time of treatment.  
• Participation in another drug or device investigational registry within one year 

of device implant, that can confound the registry endpoints.  
• Patient had known or suspected systemic infection (including treatment for 

mycotic aneurysm) at the time of implant. 
II. Follow up Schedule 

The registry was designed to include both retrospective and prospective 
follow-up.  The retrospective phase incorporates all available data from the 
pre-procedure date through the date of enrollment (date of informed consent 
signature or waiver of informed consent).  The prospective phase incorporates 
data collected from the date of enrollment through 5-year follow-up.  Follow-
up is in accordance with standard of care with expectations of at least annual 
follow-up, based on guidelines and site physician feedback received during 
site qualification discussions. Imaging data is collected (if available) at 
baseline, treatment, post-op, and all follow-up visits (including any unplanned 
visits) throughout the 5-year duration of the study. Table 3 provides an 
outline of the registry follow-up phases along with the schedule of events. 
 

Table 3: Schedule of Events 

 Retrospective phase Prospective phase4 

 Baseline Treatment  
First post-

operative visit 
(within 30 days)  

Follow-up visits up to 5 
years after treatment 

(annually) 

Unplanned 
follow-up visit 

Informed Consent or 
consent is waived X     

Inclusion / Exclusion 
criteria X     

Physical Examination  X     
Demographics & Medical 
History  X     

Case Planning1 X     
Procedure Details and 
Discharge  X    

Imaging2 X X X X X 

Medication3 X X X X X 

Adverse Events  X X X X 

Reinterventions5  X X X X 

Lab results6 X X X X X 
1 Available information used in case planning (e.g. diagrams, imaging) will be requested as part of registry documentation.  
2 Available imaging performed per the site standard of care for complex EVAR procedures and follow-up. This may include angiography, echocardiography, X-Ray, computed 
tomography and /or magnetic resonance. Any available imaging performed (fully anonymized) can be requested as part of registry documentation. 
3 Medication collected: Antiplatelet and anticoagulant therapy.  
4 The start of the prospective phase may change from subject to subject depending on the treatment date. 



5 Data on any reintervention occurring during study follow-up was collected and included in study assessments. 
6 Lab result will be collected, if available, and can include, RBC, WBC, platelet, Creatinine, eGFR. 

 
III. Clinical Endpoints 
The EMBRACE Registry endpoints were designed to evaluate the performance and 
safety of the GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis when 
used as a bridging stent with branched and fenestrated endografts in the treatment of 
aortic aneurysms involving the visceral arteries (i.e., superior mesenteric, celiac , and 
renal arteries).   
Primary Endpoint 

• Target vessel patency (patient level) at 12 months, which was defined as 
uninterrupted patency with no occlusion or procedure performed to maintain 
patency on the VBX Stent Graft or native target vessel.  

Secondary Endpoints 
• Primary technical success (Total Endovascular Procedure), defined as 

placement of bridging stents, patency of all components (including modular 
aortic components and bridging stents), and freedom from Type I or Type III 
endoleak at completion angiography. 

• Target vessel technical success, defined as catheterization and VBX stent 
graft placement in all intended target vessels. 

• Target vessel instability, defined 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 endoleaks. Target vessel instability 
is evaluated at 12 months and annually through 5 years post-implant. 

• Target vessel patency (defined above), patient level, annually from 2-5 years 
post-implant. 

• Target vessel patency (defined above), vessel level, annually from procedure 
to 5 years post-implant. 

• Reintervention (all reinterventions and those related to VBX or branch vessels 
treated with VBX), defined as any repeat vascular or nonvascular procedure 
(e.g., wound debridement, hernia or laparotomy-related interventions) related 
to the index procedure, at 12 months and annually through 5 years post-
implant. 

• Aneurysm-related mortality defined as all-cause death within 30 days or any 
death related to rupture, aortic complication, or complication from a 
secondary intervention at 12 months and annually through 5 years post-
implant. 

• Major Adverse Events defined as all-cause mortality, respiratory failure, renal 
deterioration, bowel ischemia, permanent paraplegia or major stroke at 30 
days. 



 

B. Accountability of Cohort 
A total of 300 patients were screened for the registry with 41 patients failing to meet eligibility criteria.  The primary 
reasons for non-enrollment were refusal to sign the informed consent form (20/41, 48.8%), failure to meet eligibility 
criteria (14/41, 34.1%), and other reasons (7/41, 17.1%). The most frequently reported eligibility criteria were ruptured 
aneurysm/hemodynamic instability (n=6), not treated with VBX bridging stent (n=5), and acute or subacute dissection 
within 90 days (n=3). 
Data lock for the primary analysis was completed on October 14, 2025, with 12 centers contributing data on 259 patients.  
The primary analysis was performed following the data export based on complete one-year follow-up.  The study 
evaluated 92 subjects with 194 VBX-treated vessels in the FEVAR cohort and 136 subjects with 401 VBX-treated 
vessels in the BEVAR cohort.  
The registry data collection is ongoing with planned follow-up through 5 years.  Follow-up data through 3 years has been 
reviewed and fully adjudicated by Core Lab and CEC for all available patients. Reference Table 4 and Table 5 for the 
number of subjects in each follow-up window.  
 

Table 4: Subject Availability for Annual Follow-Up Evaluations FEVAR 

 
Eligible for 
Follow-up 

Subject with 
Any 

Visit in Window 

Subject with CT 
Imaging in 
Window* 

Follow-up 
Pending 

Subjects with 
Interpretable 

Imaging3 

Subject Status 

Death 
Lost to 

Follow-up1 

Not Due for 
Next 

Window2 
Procedure 92 - - - - 0 - 0 

1 Year 92 87(94.6%) 89(96.7%) 0 (0.0%) 89(96.7%) 7 2 9 
2 Year 83 69(83.1%) 64(77.1%) 0 (0.0%) 62(74.7%) 2 1 3 
3 Year 80 59(73.8%) 52(65.0%) 0 (0.0%) 51(63.8%) 6 2 8 
4 Year 72 41(56.9%) 35(48.6%) 0 (0.0%) 34(47.2%) 10 1 20 
5 Year 52 28(53.8%) 23(44.2%) 9(17.3%) 23(44.2%) 0 0 37 

Procedure Day (Day 0), 1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days)  
1Lost to follow, subject withdrawal, investigator decision to withdraw subject or other reason.   
2Numbers reflect the sum of deaths, lost-to-follow up, and pending visits. 
3Core Laboratory determined imaging was of sufficient quality to allow assessment of vessel-level characteristics or device integrity outcomes (e.g., wire 
fracture, separation, migration, and endoleak).  

 



Table 5: Subject Availability for Annual Follow-Up Evaluations BEVAR 

 
Eligible for 
Follow-up 

Subject with 
Any 

Visit in Window 

Subject with CT 
Imaging in 
Window* 

Follow-up 
Pending 

Subjects with 
Interpretable 

Imaging3 Subject Status 

      Death 
Lost to 

Follow-up1 

Not Due for 
Next 

Window2 

Procedure 136 - - - - 3 - 3 
1 Year 133 120(90.2%) 122(91.7%) 0 (0.0%) 121(91.0%) 32 5 37 
2 Year 96 69(71.9%) 64(66.7%) 0 (0.0%) 63(65.6%) 10 0 10 
3 Year 86 57(66.3%) 50(58.1%) 0 (0.0%) 50(58.1%) 7 0 7 
4 Year 79 47(59.5%) 41(51.9%) 0 (0.0%) 40(50.6%) 12 1 22 
5 Year 57 20(35.1%) 15(26.3%) 9(15.8%) 15(26.3%) 2 4 46 

Procedure Day (Day 0), 1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days)  
1Lost to follow, subject withdrawal, investigator decision to withdraw subject or other reason.   
2Numbers reflect the sum of deaths, lost-to-follow up, and pending visits. 
3Core Laboratory determined imaging was of sufficient quality to allow assessment of vessel-level characteristics or device integrity outcomes (e.g., wire 
fracture, separation, migration, and endoleak) 

 

 

 
 

 
 



C. Study Population Demographics and Baseline Parameters 

1. Demographics 
The baseline demographics and baseline medical history of the patients studied in the 
EMBRACE registry are provided in Table 6.  Although the study population was 
enrolled from European centers, relevant co-variants (e.g., smoking history, diabetes, 
chronic kidney disease, hypertension, SVS Risk) are consistent with similar studies 
comprised of U.S. patients [1, 2, 10]. The majority of subjects treated within the 
EMBRACE Registry were male with a mean age of approximately 73 years, 
reference Table 6.   

 

Table 6: Subject Demographics and Baseline Medical History 
 FEVAR BEVAR 

Number of Subjects Enrolled 92 136 
Gender 92 136 

Male 80 (87.0%) 99 (72.8%) 
Female 12 (13.0%) 37 (27.2%) 

Age (years)   
n 92 136 
Mean (Std Dev) 72.7 (8.1) 73.0 (8.9) 
Median 74 74 
(Min, Max) (45, 87) (28, 89) 

Smoking History 92 131 
Never 15 (16.3%) 30 (22.9%) 
Current 19 (20.7%) 26 (19.8%) 
Former 58 (63.0%) 75 (57.3%) 

Classification For Chronic Kidney 
Disease 

89 131 

No chronic kidney disease 61 (68.5%) 94 (71.8%) 
Stage 1 3 (3.4%) 4 (3.1%) 
Stage 2 3 (3.4%) 5 (3.8%) 
Stage 3 19 (21.3%) 22 (16.8%) 
Stage 4 2 (2.2%) 5 (3.8%) 
Stage 5 1 (1.1%) 1 (0.8%) 

Diabetes 92 134 
Yes 14 (15.2%) 22 (16.4%) 

Chronic Obstructive Pulmonary 
Disease (COPD) 

91 135 

Yes 31 (34.1%) 45 (33.3%) 
Myocardial Infarction 92 134 

Yes 29 (31.5%) 31 (23.1%) 
SVS Risk: Hypertension Score 92 136 

None 20 (21.7%) 22 (16.2%) 
Easily controlled with Single Drug 30 (32.6%) 51 (37.5%) 
Controlled with 2 Drugs 30 (32.6%) 46 (33.8%) 
Requires more than 2 drugs or 
Uncontrolled 

12 (13.0%) 17 (12.5%) 

SVS Risk: Total Score*   
n 83 111 



 FEVAR BEVAR 
Mean (Std Dev) 6.8 (4.2) 7.6 (4.7) 
Median 7.0 7.0 
(Min, Max) (0.0, 17.0) (0.0, 19.0) 

SVS Risk: Total Score Category* 83 111 
None 67 (80.7%) 75 (67.6%) 
Mild 16 (19.3%) 36 (32.4%) 
Moderate 0 (0%) 0 (0%) 
Severe 0 (0%) 0 (0%) 

*SVS, Society for Vascular Surgery. Total SVS score = (4 × cardiac) + (2 × pulmonary) + (2 × renal) + 
hypertension + age; component scores range from 0 to 3, and the weighted total ranges from 0 to 30. The 
normalized category score equals the total score divided by 10. Chaikof EL, Fillinger MF, Matsumura JS, et al. 
Identifying and grading factors that modify the outcome of endovascular aortic aneurysm repair. Journal of 
Vascular Surgery. 2002;35:1061-1066. doi:10.1067/mva.2002.123991. 
 

2. Disease and Procedural Characteristics 
Table 7 – Table 11 summarize the characteristics of the disease states treated 
(obtained from case planning documentation, procedural data, and the summary of 
implanted devices).  

 

Table 7: Case Planning Data 
 FEVAR BEVAR 

Number of Subjects Enrolled 92 136 
Pre-Procedure Contrast CT   

Yes 90 (97.8%) 125 (91.9%) 
Aneurysm Type   

Thoracoabdominal aneurysm 27 (29.3%) 103 (75.7%) 
I 6 (6.5%) 11 (8.1%) 
II 6 (6.5%) 21 (15.4%) 
III 4 (4.3%) 33 (24.3%) 
IV 11 (12.0%) 33 (24.3%) 

Pararenal aneurysm 20 (21.7%) 18 (13.2%) 
Infrarenal aneurysm 24 (26.1%) 0 (0.0%) 
Juxtarenal aneurysm 18 (19.6%) 6 (4.4%) 
Unknown 3 (3.3%) 9 (6.6%) 

Dissection Present   
Yes 10 (10.9%) 13 (9.6%) 
No 71 (77.2%) 87 (64.0%) 
Indeterminate 7 (7.6%) 20 (14.7%) 
Unknown 4 (4.3%) 16 (11.8%) 

Etiology   
Degenerative 81 (88.0%) 123 (90.4%) 
Dissection 6 (6.5%) 9 (6.6%) 
Congenital 1 (1.1%) 0 (0%) 
Other 4 (4.3%)1 4 (2.9%)2 

1FEVAR: Pseudoaneurysm (1), Type 1A Endoleak following EVAR (2), Chronic Type B Aortic Dissection (1) 
2BEVAR: Penetrating Aortic Ulcer (1), TAAA Type 5 (1), Type 1A Endoleak following EVAR (1), Proximal 
Saccular/Seam Aneurysm (1) 

 
 



Table 8: Procedural Data (Patient Level) 
 FEVAR BEVAR 

Number of Subjects Enrolled 92 136 
Type of Fenestrated Branched Graft 92 1341 

COOK Custom 82 (89.1%) 42 (31.3%) 
Zenith® Fenestrated AAA Endovascular Graft 7 (7.6%) 0 (0%) 
Zenith® t-Branch® Thoracoabdominal Endovascular 
Graft 

0 (0%) 73 (54.5%) 

Terumo AnacondaTM Fenestrated 1 (1.1%) 0 (0%) 
Jotec E-nside 0 (0%) 9 (6.7%) 
Jotec Custom 0 (0%) 7 (5.2%) 
Other 2 (2.2%) 3 (2.2%) 

Total Procedure Duration (Hours)   
n 82 121 
Mean (Std Dev) 4.2 (1.6) 4.7 (1.6) 
Median 4 4 
(Min, Max) (2, 10) (1, 10) 

   
   

Devices Successfully Navigated to Intended Location2   
Yes 90 (97.8%) 135 (99.3%) 

Devices Deployed as Intended2   
Yes 91 (98.9%) 136 (100.0%) 

Devices Delivery Catheters Successfully Removed2   
Yes 92 (100.0%) 136 (100.0%) 

Devices Patent at End of Procedure2   
Yes 92 (100.0%) 136 (100.0%) 

1The type of aortic device was not available from the medical record for two subjects. 
2All components including the VBX Device. 
 

Table 9: Treated Artery Data (Vessel Level) FEVAR 
 

Number of Subjects Enrolled 92 

 Celiac Trunk 

Superior 
Mesenteric 

Artery (SMA) Left Renal Right Renal 
Number of Subjects with Artery Treated  45 (48.9%) 61 (66.3%) 47 (51.1%) 41 (44.6%) 
     
Status of Artery Prior To Procedure     

Patent 37 (82.2%) 58 (95.1%) 39 (83.0%) 39 (95.1%) 
Stenosis > 50% 3 (6.7%) 1 (1.6%) 2 (4.3%) 0 (0%) 
25% < Stenosis <= 50% 4 (8.9%) 2 (3.3%) 6 (12.8%) 1 (2.4%) 
<= 25% Stenosis 1 (2.2%) 0 (0%) 0 (0%) 1 (2.4%) 

Fenestration Diameter (mm) 1     
6x6 0 (0%) 0 (0%) 16 (34.0%) 14 (34.1%) 
6x8 5 (11.1%) 6 (9.8%) 24 (55.1%) 21 (51.2%) 
8x8 36 (80.0%) 50 (81.9%) 3 (6.4%) 0 (0%) 
     

Access Site     
Femoral artery 42 (93.3%) 58 (95.1%) 45 (95.7%) 40 (97.6%) 
Iliac artery 0 (0%) 1 (1.6%) 0 (0%) 0 (0%) 



Axillary 3 (6.7%) 1 (1.6%) 1 (2.1%) 0 (0%) 
Brachial 0 (0%) 0 (0%) 0 (0%) 1 (2.4%) 
Other 0 (0%) 1 (1.6%) 1 (2.1%) 0 (0%) 

1Total number does not add up to 100% as fenestration diameter was not documented in the medical record for all patients. 

 
Table 10: Treated Artery Data (Vessel Level) BEVAR 

 
Number of Subjects Enrolled 136 

 Celiac Trunk 

Superior 
Mesenteric 

Artery (SMA) Left Renal Right Renal 
Number of Subjects with treated artery 96 (70.6%) 108 (79.4%) 96 (70.6%) 101 (74.3%) 
Status of Artery Prior To Procedure     

Patent 82 (85.4%) 105 (97.2%) 89 (92.7%) 96 (95.0%) 
Stenosis > 50% 5 (5.2%) 0 (0%) 3 (3.1%) 3 (3.0%) 
25% < Stenosis <= 50% 7 (7.3%) 1 (0.9%) 3 (3.1%) 2 (2.0%) 
<= 25% Stenosis 2 (2.1%) 2 (1.9%) 1 (1.0%) 0 (0%) 

Portal/Branch Configuration     
External branch 79 (82.3%) 90 (83.3%) 77 (80.2%) 81 (80.2%) 
Internal branch 17 (17.7%) 18 (16.7%) 19 (19.8%) 20 (19.8%) 

Portal/Branch Orientation1     
Cranial 27 (28.4%) 30 (27.8%) 26 (27.1%) 29 (28.7%) 
Caudal 68 (71.6%) 78 (72.2%) 70 (72.9%) 72 (71.3%) 

Access Site     
Femoral artery 42 (43.8%) 47 (43.5%) 43 (44.8%) 45 (44.6%) 
Iliac artery 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Axillary 45 (46.9%) 51 (47.2%) 46 (47.9%) 49 (48.5%) 
Brachial 8 (8.3%) 9 (8.3%) 6 (6.3%) 6 (5.9%) 
Other2 1 (1.0%) 1 (0.9%) 1 (1.0%) 1 (1.0%) 

1 The portal/branch orientation was not documented in the medical record for one subject. 
2 The site reported “Access Site” as “common femoral artery [AFC] and brachial artery” for 1 subject. 

 
 

Table 11: VBX Device Details by Treated Artery by Cohort 
 

FEVAR (N=92) BEVAR (N=136) 
Number of Subjects Enrolled 92 136 
Total number of arteries treated with VBX devices 196 467 
Average number of VBX devices used per subject (Std. Dev) 2.1 (1.1) 3.4 (1.5) 
Subjects with Branch Components 

  

Celiac Treated 45 (48.9%) 96 (70.6%) 
  1 Device 44 (47.8%) 86 (63.2%) 
  2 Devices 1 (1.1%) 10 (7.4%) 
  3 Devices 0 0 

SMA Treated 61 (66.3%) 108 (79.4%) 
  1 Device 61 (66.3%) 88 (64.7%) 
  2 Devices 0 20 (14.7%) 
  3 Devices 0 0 

Left Renal Treated 47 (51.1%) 96 (70.6%) 
  1 Device 47 (51.1%) 75 (55.1%) 
  2 Devices 0 19 (14.0%) 
  3 Devices 0 2 (1.5%) 

Right Renal Treated 41 (44.6%) 101 (74.3%) 
  1 Device 40 (43.5%) 88 (64.7%) 
  2 Devices 1 (1.1%) 13 (9.6%) 



  3 Devices 0 0 
   

VBX Device Size (Subjects [Devices])   
VBX Device Diameter (mm) 89 [193] 136 [458] 

 5 1 (1.1%) [1] 8 (5.9%) [10] 
 6 34 (37.0%) [51] 84 (61.8%) [145] 
 7 34 (37.0%) [50] 61 (44.9%) [99] 
 8 45 (48.9%) [60] 68 (50.0%) [96] 
 9 5 (5.4%) [6] 34 (25.0%) [47] 
10 4 (4.3%) [5] 19 (14.0%) [24] 
11 4 (4.3%) [4] 7 (5.1%) [7] 
8L 14 (15.2%) [16] 24 (17.6%) [30] 
   

VBX Device Length (mm) 89 [193] 136 [458] 
15 0 (0%) [0] 0 (0%) [0] 
19 3 (3.3%) [3] 1 (0.7%) [1] 
29 68 (73.9%) [124] 7 (5.1%) [7] 
39 38 (41.3%) [55] 34 (25.0%) [51] 
59 5 (5.4%) [7] 94 (69.1%) [164] 
79 3 (3.3%) [4] 105 (77.2%) [235] 

Header row represents number of non-missing CRF fields, where applicable 
 

D. Safety and Effectiveness Results 

1. Primary Endpoint 
The primary endpoint for the EMBRACE Registry was target vessel primary patency 
(patient level) at 12 months based on CEC and Core Lab adjudicated data. In the 
FEVAR and BEVAR arms, target vessel primary patency at 12 months was 98.8% 
and 92.2%, respectively, and hence the Performance Goal of 77% was met for both 
cohorts (Table 12).  Subjects without a reported event who were discontinued prior 
to the 1-year follow-up window, or those missing 1-year imaging were excluded from 
the analysis.  The remaining 80 and 90 subjects were evaluated for target vessel 
primary patency in the FEVAR and BEVAR cohorts, respectively.  

• One (1) subject in the FEVAR cohort experienced a right renal artery stent 
occlusion at Day 110 resulting in a loss of target vessel patency.  The right 
renal artery stent occlusion was left untreated.   

• In the BEVAR cohort, 5 subjects experienced a VBX branch occlusion (Day 
43 to 383; most occurring late in the 1-year follow-up window), and 2 
subjects exhibited stenosis in the VBX branch that required reintervention 
(i.e., ballooning which was noted as effective).     

 
Table 12: Primary Endpoint for FEVAR and BEVAR Arms 

 FEVAR BEVAR 
  Total P-value Total P-value 

Number of Subjects Enrolled 92   136   
Discontinued prior to 1 Year Window1 7   33   
          Deceased 5   28   
           Lost to Follow-up (LTF) 2   5   
          Withdrew Consent 0   0   



 FEVAR BEVAR 
  Total P-value Total P-value 

          Other 0   0   
Missing 1 Year Imaging 5   13   
Number of Subjects Eligible for Analysis2 80   90 

 

Subjects Free from Patency Loss at 12 Months 79 (98.8%) <0.0001 83 (92.2%) 0.0001 
95% Lower Confidence Limit3 92.3%   83.5% 

 

1Subjects that did not lose patency and discontinued study prior to beginning of 1 year window. 
2Subjects with event of interest by end of 1 year window (post-procedure Day 455), or event-free and still in study at 
beginning of 1 year window (post-procedure Day 275) 
3Based on one-sided Clopper-Pearson (Exact) binomial confidence interval 
 

A tipping point analysis using a best-case-to-worst case approach was performed to evaluate 
the robustness of the primary endpoint results for each cohort.  For the FEVAR cohort, if all 
12 subjects (those discontinued or missing 1 year imaging) were assumed to be endpoint 
failures, the Performance Goal (PG) would still be met. For the BEVAR cohort, if 15 of the 
46 subjects were endpoint failures, then the PG would still be met; if 16 or more of the 
subjects with missing data were failures, the PG would not be met. 

2. Secondary Endpoints  
Technical Success: 
Primary Technical success was defined as catheterization and placement of all 
components during the index procedure to exclude the target lesion.  Target Vessel 
Technical success was defined as catheterization and VBX stent graft placement in 
all intended target vessels.  Target Vessel Technical success in the FEVAR and 
BEVAR arms was 100% and 98.5%, respectively. Reference Table 13 for a 
summary of additional outcomes.  In the BEVAR cohort, two (2) subjects did not 
achieve target vessel technical success for the following reasons: failure to navigate 
and deploy VBX stent graft (1), and failure to gain target vessel access (1).    
 

Table 13: Technical Success  
 FEVAR BEVAR 

Number of Subjects Enrolled 92 136 
Primary Technical Success1 88/92 (95.7%) 130/135 (96.3%) 
Target Vessel Technical Success (VBX)2 92/92 (100.0%) 134/136 (98.5%) 
1Complete endovascular system implantation in the index procedure to treat lesion 
2VBX implantation in target visceral arteries (site reported retained) 

Since data collection was initiated in EMBRACE registry, updated SVS Reporting 
Standards [11] have been published.  As defined in the standard, the following must be met 
for primary technical success: successful access to the arterial system using remote arterial 
exposure, percutaneous technique, or open surgical conduits, successful delivery and 
deployment of the aortic stent graft and all modular stent graft components, successful side 
branch catheterization and placement of bridging stents with restoration and maintenance 
of flow in all intended target vessels, absence of type I or type III endoleaks at completion 
angiography that extends beyond 30 days by confirmatory imaging (CTA, magnetic 
resonance angiography [MRA], or duplex ultrasound), and patency of all aortic modular 
stent graft components and intended side branch components.  While the specific definition 



from the SVS reporting standard was not used in the technical success analysis, all elements 
of the SVS definition are captured in the study based on variables available from the 
EMBRACE database.   

Major Adverse Events: 

Major Adverse Events were defined as all-cause mortality, myocardial infarction, 
respiratory failure, renal function deterioration, bowel ischemia, permanent paraplegia, or 
major stroke.  The Major Adverse Event endpoint was based on CEC adjudicated data and 
reported at 30 days. Table 14 and Table 15 list all Major Adverse Events at 30 days as well 
as through available five-year follow-up. 

None of the all-cause mortality events through 30 days were adjudicated as VBX-related.  
In the FEVAR cohort, the all-cause mortality events (2) were adjudicated as procedure-
related.  The all-cause mortality events (13 subjects) in the BEVAR cohort were adjudicated 
as procedure-related (9), disease-related (1) and unknown relationship (3). 

In the FEVAR cohort, 2 (2.2%) subjects experienced renal deterioration within 30 days of 
the procedure.  None of these events were CEC adjudicated as VBX-related.  Thirteen  
(9.6%) subjects in the BEVAR cohort experienced renal deterioration within 30 days of the 
procedure.  None of these events were CEC adjudicated as VBX-related. 

In the FEVAR cohort, bowel ischemia was reported in 1 subject (1.1%) within 30 days of 
the procedure.  In the BEVAR cohort, bowel ischemia was reported for 1 subject (0.7%) 
within 30 days of the procedure.  None of these events were CEC adjudicated as VBX-
related. 

In the FEVAR cohort, permanent paraplegia was reported for 1 subject (1.1%) within 30 
days of the procedure.  No major stroke events were reported within 30 days of the 
procedure in the FEVAR cohort.  In the BEVAR cohort, permanent paraplegia and major 
stroke rates were 4.4% (6 subjects) and 2.2% (3 subjects), respectively.  None of these 
events were CEC adjudicated as VBX-related.        

 

 
Table 14: Major Adverse Events FEVAR 

 30Day 1 Year 2 Year 3 Year 4 Year 5 Year Total2 
Number of Subjects at Risk1 92 89 84 80 74 59 92 

        
Any Major Adverse Event (MAE) 3 (3.3%) 4 (4.5%) 4 (4.8%) 5 (6.3%) 10 (13.5%) 1 (1.7%) 26 (28.3%) 
All-cause mortality 2 (2.2%) 4 (4.5%) 3 (3.6%) 5 (6.3%) 10 (13.5%) 1 (1.7%) 25 (27.2%) 
Myocardial infarction (MI): MI resulting in 
severe hemodynamic dysfunction necessitating 
resuscitation, cardiac arrest, or fatal outcome 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Respiratory failure requiring prolonged (>24 
hours from anticipated) mechanical ventilation 
or reintubation 

0 (0%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 1 (1.1%) 

Any renal function deterioration according to the 
RIFLE classification system 

2 (2.2%) 0 (0%) 2 (2.4%) 0 (0%) 0 (0%) 0 (0%) 4 (4.3%) 



 30Day 1 Year 2 Year 3 Year 4 Year 5 Year Total2 
Bowel ischemia requiring surgical resection or 
not resolving with medical therapy 

1 (1.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 

Permanent paraplegia (any grade 3 A-C spinal 
cord injury) in a patient who is not ambulatory 

1 (1.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 

Any major stroke defined according to National 
Institutes of Health Stroke Scale (NIHSS) or 
equivalent 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

1Numbers represent subjects remaining in the study during or beyond the specified window. Follow-up begins at the end of the previous window and continues until the start of the 
subsequent window. Only the first occurrence of each adverse event type is counted for a subject. Windows: 30 Day (0-30 days), 1 Year (31-365 days), 2 Year (366-731 days), 3 Year 
(732-1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days) 
2 Events may be underestimated as study follow-up is ongoing.   

 
Table 15: Major Adverse Events BEVAR 

 30Day 1 Year 2 Year 3 Year 4 Year 5 Year Total2 
Number of Subjects at Risk1 136 123 98 88 83 64 136 

        
Any Major Adverse Event (MAE) 23 (16.9%) 22 (17.9%) 10 (10.2%) 8 (9.1%) 14 (16.9%) 4 (6.3%) 71 (52.2%) 
All-cause mortality 13 (9.6%) 20 (16.3%) 10 (10.2%) 5 (5.7%) 14 (16.9%) 4 (6.3%) 66 (48.5%) 
Myocardial infarction (MI): MI resulting in 
severe hemodynamic dysfunction necessitating 
resuscitation, cardiac arrest, or fatal outcome 

0 (0%) 2 (1.6%) 1 (1.0%) 0 (0%) 0 (0%) 1 (1.6%) 4 (2.9%) 

Respiratory failure requiring prolonged (>24 
hours from anticipated) mechanical ventilation 
or reintubation 

3 (2.2%) 0 (0%) 0 (0%) 1 (1.1%) 0 (0%) 0 (0%) 4 (2.9%) 

Any renal function deterioration according to 
the RIFLE classification system 

13 (9.6%) 3 (2.4%) 0 (0%) 2 (2.3%) 1 (1.2%) 0 (0%) 19 (14.0%) 

Bowel ischemia requiring surgical resection or 
not resolving with medical therapy 

1 (0.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.7%) 

Permanent paraplegia (any grade 3 A-C spinal 
cord injury) in a patient who is not ambulatory 

6 (4.4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (4.4%) 

Any major stroke defined according to National 
Institutes of Health Stroke Scale (NIHSS) or 
equivalent 

3 (2.2%) 0 (0%) 1 (1.0%) 0 (0%) 2 (2.4%) 0 (0%) 6 (4.4%) 

1Numbers represent subjects remaining in the study during or beyond the specified window. Follow-up begins at the end of the previous window and continues until 
the start of the subsequent window. Only the first occurrence of each adverse event type is counted for a subject. Windows: 30 Day (0-30 days), 1 Year (31-365 
days), 2 Year (366-731 days), 3 Year (732-1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days) 
2 Events may be underestimated as study follow-up is ongoing.   

 

Target Vessel Instability: 

Target vessel instability is a composite end point 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. 
Target Vessel Instability endpoint was based on the CEC and Core Lab adjudicated data 
and reflects complete data through 3-year follow-up.   

In the FEVAR cohort, five (5) subjects have experienced a Target Vessel Instability event 
through 5-year follow-up.  The events include 3 occlusion events (2 with reinterventions) 
and 3 endoleak reinterventions (2 Type IIIc, 1 Type 1c). 

In the BEVAR cohort, 27 subjects experienced Target Vessel Instability through available 



5-year follow-up, including 13 subjects with vessel occlusion and 16 subjects with endoleak 
requiring a reintervention (12 Type Ic, 2 Type IIIc, 1 Type Ib, and 1 Type Ia). 

Table 16 and Table 17 summarize the target vessel instability events for the FEVAR and 
BEVAR cohort, respectively through available 5-year follow-up.  

 
Table 16: Target Vessel Instability Events FEVAR 

 Procedure1 1 Year1 2 Year1 3 Year1 4 Year1 5 Year1 Total3 
Number of Subjects2 92 92 84 80 74 59 92 
Evaluable Subjects 92 87 80 76 70 56 92 

        
Target Vessel Instability 0 (0%) 4 (4.6%) 2 (2.5%) 0 (0%) 0 (0%) 0 (0%) 5 (5.4%) 
  Vessel Occlusion 0 (0%) 1 (1.1%) 2 (2.5%) 0 (0%) 0 (0%) 0 (0%) 2 (2.2%) 
  Aneurysm Related Death 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
  Rupture of Treated Segment 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Reintervention Reason        

Endoleak 0 (0%) 3 (3.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 3 (3.3%) 
Occlusion 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 

1Beginning at end of previous window and continuing to beginning of subsequent window: Procedure Day (Day 0), 1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-  
1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days)  

2Numbers represent subjects in or past window 
3 Total represents number of subjects experiencing a TVI event.  Subjects may experience an event in multiple time windows. Events may be underestimated as study follow-
up is ongoing.   

 

Table 17: Target Vessel Instability Events BEVAR 
 Procedure1 1 Year1 2 Year1 3 Year1 4 Year1 5 Year1 Total3 

Number of Subjects2 136 133 98 88 83 64 136 
Evaluable Subjects 133 117 88 75 65 49 133 

        
Target Vessel Instability 0 (0%) 14 (12.0%) 7 (8.0%) 7 (9.3%) 1 (1.5%) 1 (2.0%) 27 (20.3%) 
  Vessel Occlusion 0 (0%) 2 (1.7%) 5 (5.7%) 6 (8.0%) 1 (1.5%) 0 (0%) 13 (9.8%) 
  Aneurysm Related Death 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
  Rupture of Treated Segment 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Reintervention Reason        

Endoleak 0 (0%) 12 (10.3%) 2 (2.3%) 1 (1.3%) 0 (0%) 1 (2.0%) 16 (12.0%) 
Disconnection 0 (0%) 1 (0.9%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.8%) 
Kink 0 (0%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 1 (0.8%) 
Stenosis 0 (0%) 2 (1.7%) 2 (2.3%) 0 (0%) 0 (0%) 0 (0%) 4 (3.0%) 
Occlusion 0 (0%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 1 (0.8%) 

1Beginning at end of previous window and continuing to beginning of subsequent window: Procedure Day (Day 0), 1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-
1096 days), 4 Year (1097-1461 days), 5 Year (1462-1826 days 
2 Numbers represent subjects in or past window 
3 Total represents number of subjects experiencing a TVI event.  Subjects may experience an event in multiple time windows Events may be underestimated as study follow-up 
is ongoing.   

 
 

Reference Table 18 and Table 19 for Kaplan-Maier estimates of Freedom from Target 
Vessel Instability in the FEVAR and BEVAR arms, respectively, at the individual vessel 
level for timepoints with adjudicated data. Freedom from Target Vessel Instability for all 



vessels at 1, 2, and 3 years in the FEVAR cohort was 97.5%, 97.5%, and 94.7%, 
respectively. In the BEVAR cohort, the Freedom from Target Vessel Instability at 1, 2, 
and 3 years was 94.3%, 91.8%, and 87.2%, respectively. 

 
Table 18: Kaplan- Meier Estimates of Freedom from Target Vessel Instability FEVAR 

FEVAR 

Vessel 
Time Post 
Treatment 
(Years**) 

Number at 
Risk 

at Start 
of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

Vessels Free 
from Instability 

(%) 
95% C.I. 

All Vessels 

Procedure Day 194 0 (0) 5 (5)   100%  (100.0%, 100.0%) 
1 Year 189 4 (4) 33 (38)  97.5%  (93.6%, 99.1%) 
2 Year 152 3 (7) 13 (51)  95.5%  (90.7%, 97.8%) 
3 Year 136 1 (8) 33 (84)  94.7%  (89.6%, 97.3%) 

Celiac Trunk 

Procedure Day 45 0 (0) 2 (2)   100%  (100.0%, 100.0%) 
1 Year 43 1 (1) 5 (7)  97.4%  (83.2%, 99.6% 
2 Year 37 0 (1) 3 (10)  97.4% (83.2%, 99.6% 
3 Year 34 0 (1) 7 (17)  97.4% (83.2%, 99.6% 

Left Renal 
Artery 

Procedure Day 47 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 47 1 (1) 10 (10) 97.4%  (83.2%, 99.6%) 
2 Year 36 1 (2) 2 (12) 94.6%  (79.9%, 98.6%) 
3 Year 33 1 (3) 9 (21)  91.4%  (75.6%, 97.2%) 

Right Renal 
Artery 

Procedure Day 41 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 41 1 (1) 8 (8)  97.1%  (81.4%, 99.6%) 
2 Year 32 1 (2) 4 (12)  93.8%  (77.3%, 98.4%) 
3 Year 27 0 (2) 6 (18)  93.8%  (77.3%, 98.4%) 

Superior 
Mesenteric 

Artery 

Procedure Day 61 0 (0) 3 (3)   100%  (100.0%, 100.0%) 
1 Year 58 1 (1) 10 (13)  98.0%  (86.6%, 99.7%) 
2 Year 47 1 (2) 4 (17)  95.7%  (83.9%, 98.9%) 
3 Year 42 0 (2) 11 (28)  95.7%  (83.9%, 98.9%) 

  
* Number in Parenthesis represents cumulative events or censored observations through end of interval. 

 
 

Table 19: Kaplan Meier Estimates Freedom from Target Vessel Instability BEVAR 
BEVAR 

Vessel 
Time Post 
Treatment 
(Years**) 

Number at 
Risk 

at Start 
of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

Vessels Free 
Instability (%) 95% C.I. 

All Vessels 

Procedure Day 401 0 (0) 31 (31)   100%  (100.0%, 100.0%) 
1 Year 370 18 (18) 103 (134)  94.3%  (91.1%, 96.4%) 
2 Year 249 6 (24) 33 (167)  91.8%  (88.0%, 94.5%) 
3 Year 210 10 (34) 23 (190)  87.2%  (82.4%, 90.7%) 

Celiac Trunk 

Procedure Day 96 0 (0) 4 (4) 100% (100.0%, 100.0%) 
1 Year 92 4 (4) 27 (31) 94.8% (86.8%, 98.0%) 
2 Year 61 1 (5) 10 (41) 93.1% (84.0%, 97.1%) 
3 Year 50 2 (7) 8 (49) 89.3% (78.5%, 94.8%) 

Left Renal 
Artery 

Procedure Day 96 0 (0) 8 (8) 100% (100.0%, 100.0%) 
1 Year 88 3 (3) 24 (32) 95.9% (87.9%, 98.7%) 
2 Year 61 4 (7) 8 (40) 89.1% (78.4%, 94.7%) 



BEVAR 

Vessel 
Time Post 
Treatment 
(Years**) 

Number at 
Risk 

at Start 
of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

Vessels Free 
Instability (%) 95% C.I. 

3 Year 49 2 (9) 4 (44) 85.2% (73.3%, 92.1%) 

Right Renal 
Artery 

Procedure Day 101 0 (0) 9 (9) 100% (100.0%, 100.0%) 
1 Year 92 6 (6) 26 (35) 92.4% (83.9%, 96.5%) 
2 Year 60 1 (7) 8 (43) 90.7% (81.2%, 95.5%) 
3 Year 51 3 (10) 3 (46) 85.2% (73.8%, 91.9%) 

Superior 
Mesenteric 

Artery 

Procedure Day 108 0 (0) 10 (10) 100% 100.0%, 100.0%) 
1 Year 98 5 (5) 26 (36) 94.1% (86.3%, 97.5%) 
2 Year 67 0 (5) 7 (43) 94.1% (86.3%, 97.5%) 
3 Year 60 3 (8) 8 (51) 88.8% (78.5%, 94.3%) 

  
* Number in Parenthesis represents cumulative events or censored observations through end of interval. 

Target Vessel Primary Patency Through 3 Years 
The Target vessel primary patency endpoint was based on Core Lab adjudicated data.  
Patient-level target vessel primary patency at 3 years for the FEVAR and BEVAR 
arms is estimated at 97.4% and 81.3%, respectively. Reference Table 20 and Table 
21 for additional timepoints. 

 
Table 20: Kaplan-Meier Estimates of Target Vessel Primary Patency (Patient Level) for FEVAR 

FEVAR 

Time Post 
Treatment 
(Years**) 

Number at 
Risk 

at Start 
of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

% Subjects with 
Primary 
Patency 

95% C.I. 

Procedure Day 92 0 (0) 3 (3)   100%  (100.0%, 100.0%) 
1 Year 89 1 (1) 12 (15)  98.8%  (91.6%, 99.8%) 
2 Year 76 1 (2) 7 (22)  97.4%  (89.8%, 99.3%) 
3 Year 68 0 (2) 14 (36)  97.4%  (89.8%, 99.3%) 

* Number in Parenthesis represents cumulative events or censored observations through end of interval 

 
Table 21: Kaplan-Meier Estimates of Target Vessel Primary Patency (Patient Level) for BEVAR 

BEVAR 

Time Post 
Treatment 
(Years**) 

Number at 
Risk 

at Start 
of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

% Subjects with 
Primary 
Patency 

95% C.I. 

Procedure Day 136 0 (0) 12 (12)   100%  (100.0%, 100.0%) 
1 Year 124 3 (3) 37 (49)  97.1%  (91.2%, 99.0%) 
2 Year  84 6 (9) 10 (59)  89.8%  (81.2%, 94.6%) 
3 Year  68 6 (15) 8 (67)  81.3%  (70.6%, 88.4%) 

* Number in Parenthesis represents cumulative events or censored observations through end of interval. 

Primary Patency by Vessel 
A summary of the estimates for target vessel primary patency (vessel level analysis) 
at all available timepoints for the FEVAR and BEVAR arms are shown in Table 22 
and Table 23. 



 
Table 22: Kaplan-Meier Estimates Primary Patency by Vessel FEVAR 

FEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 
During 

Interval * 

% Subjects with 
Primary Patency 95% C.I. 

Celiac Trunk 
Procedure Day 45 0 (0) 2 (2)   100%  (100.0%, 100.0%) 
1 Year 43 0 (0) 5 (7)   100%  (100.0%, 100.0%) 
2 Year 38 0 (0) 3 (10)   100%  (100.0%, 100.0%) 
3 Year 35 0 (0) 7 (17)   100%  (100.0%, 100.0%) 

Left Renal Artery 
Procedure Day 47 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 47 0 (0) 10 (10)   100%  (100.0%, 100.0%) 
2 Year 37 1 (1) 2 (12)  97.1%  (81.4%, 99.6%) 
3 Year 34 0 (1) 9 (21)  97.1%  (81.4%, 99.6%) 

Right Renal Artery 
Procedure Day 41 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 41 1 (1) 8 (8)  97.1%  (81.4%, 99.6%) 
2 Year 32 1 (2) 4 (12)  93.8%  (77.3%, 98.4%) 
3 Year 27 0 (2) 6 (18)  93.8%  (77.3%, 98.4%) 

Superior Mesenteric Artery  
Procedure Day 61 0 (0) 3 (3)   100%  (100.0%, 100.0%) 
1 Year 58 0 (0) 10 (13)   100%  (100.0%, 100.0%) 
2 Year 48 1 (1) 4 (17)  97.7%  (84.9%, 99.7%) 
3 Year 43 0 (1) 11 (28)  97.7%  (84.9%, 99.7%) 
* Number in Parenthesis represents cumulative events or censored observations through end of interval. 

 
Table 23: Kaplan-Meier Estimates Primary Patency by Vessel BEVAR 

BEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects with 
Primary Patency 95% C.I. 

Celiac Trunk 
Procedure Day  96 0 (0) 4 (4)   100%  (100.0%, 100.0%) 
1 Year  92 1 (1) 28 (32)  98.7%  (91.2%, 99.8%) 
2 Year  63 1 (2) 10 (42)  97.0%  (88.2%, 99.2%) 
3 Year  52 2 (4) 9 (51)  93.1%  (82.6%, 97.4%) 

Left Renal Artery 
Procedure Day  96 0 (0) 8 (8)   100%  (100.0%, 100.0%) 
1 Year  88 1 (1) 25 (33)  98.6%  (90.5%, 99.8%) 
2 Year  62 4 (5) 8 (41)  91.9%  (81.6%, 96.6%) 
3 Year  50 1 (6) 4 (45)  89.9%  (78.8%, 95.4%) 

Right Renal Artery 
Procedure Day 101 0 (0) 9 (9)   100%  (100.0%, 100.0%) 
1 Year  92 1 (1) 28 (37)  98.7%  (91.4%, 99.8%) 
2 Year  63 2 (3) 8 (45)  95.4%  (86.2%, 98.5%) 
3 Year  53 4 (7) 4 (49)  87.9%  (76.1%, 94.1%) 

Superior Mesenteric Artery  



BEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects with 
Primary Patency 95% C.I. 

Procedure Day 108 0 (0) 10 (10)   100%  (100.0%, 100.0%) 
1 Year  98 1 (1) 28 (38)  98.8%  (91.6%, 99.8%) 
2 Year  69 0 (1) 7 (45)  98.8%  (91.6%, 99.8%) 
3 Year  62 1 (2) 8 (53)  96.9%  (88.0%, 99.2%) 
* Number in Parenthesis represents cumulative events or censored observations through end of interval. 

Freedom from Reinterventions 
Reinterventions were defined as any repeat vascular or nonvascular procedure related 
to the index procedure.  Reinterventions were further categorized as Major and Minor 
as follows:   

• Major reinterventions included the deployment of proximal or distal aortic or 
iliac extensions, removal of the device, use of thrombectomy or thrombolysis, 
and any major open surgical procedure. 

• Minor reinterventions included endovascular procedures (percutaneous 
transluminal angioplasty, atherectomy, stenting) without thrombectomy or 
thrombolysis, interventions to treat branch stenosis, Type II or branch-related 
endoleaks, and minor surgical procedures (patch angioplasty) for access 
vessels.  

Reintervention endpoints were based on CEC adjudicated data through 3-year 
follow-up.  In the FEVAR cohort, 11 (12.0%) subjects experienced 13 major 
reinterventions.  The most common reason for major reintervention was Type IB 
endoleak (7 events, 53.8%).  One (1) subject underwent a major reintervention for a 
left renal stent occlusion which the CEC adjudicated as VBX-related.  No other 
major reinterventions were adjudicated as VBX-related by the CEC.    
For the BEVAR cohort, 23 (16.9%) subjects experienced 28 major reinterventions.  
The most common reasons for major reintervention were endoleak (11 events, 
39.3%), thrombosis/occlusion (6 events, 21.4%), and rupture (4 events, 14.3%).  No 
major reintervention were adjudicated by the CEC as VBX-related.      
The estimates of freedom from VBX-related reintervention are presented in Table 24 
for FEVAR and Table 25 for BEVAR.      

 
Table 24: Kaplan-Meier Estimates of Freedom from Reintervention in FEVAR 

FEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of  
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects with 
Free from VBX 
Reintervention 

95% C.I. 

Major Reintervention 
Procedure Day 92 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 92 0 (0) 11 (11)   100%  (100.0%, 100.0%) 
2 Year 81 1 (1) 3 (14)  98.7%  (91.4%, 99.8%) 
3 Year 77 0 (1) 7 (21)  98.7%  (91.4%, 99.8%) 



FEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of  
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects with 
Free from VBX 
Reintervention 

95% C.I. 

Minor Reintervention 
Procedure Day 92 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
1 Year 92 3 (3) 8 (8)  96.6%  (89.7%, 98.9%) 
2 Year 81 0 (3) 4 (12)  96.6%  (89.7%, 98.9%) 
3 Year 77 1 (4) 6 (18)  95.3%  (87.8%, 98.2%) 
 * Number in Parenthesis represents cumulative events or censored observations through end of interval. 

 
Table 25: Kaplan-Meier Estimates of Freedom from Reintervention in BEVAR 

BEVAR 

Time Post 
Treatment 
(Years**) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects with 
Free from VBX 
Reintervention 

95% C.I. 

Major Reintervention 
Procedure Day 136 0 (0) 3 (3)   100%  (100.0%, 100.0%) 
1 Year 133 0 (0) 42 (45)   100%  (100.0%, 100.0%) 
2 Year  91 0 (0) 12 (57)   100%  (100.0%, 100.0%) 
3 Year  79 0 (0) 9 (66)   100%  (100.0%, 100.0%) 

Minor Reintervention 
Procedure Day 136 0 (0) 3 (3)   100%  (100.0%, 100.0%) 
1 Year 133 9 (9) 33 (36)  92.2%  (85.5%, 95.9%) 
2 Year  91 3 (12) 9 (45)  89.0%  (81.3%, 93.6%) 
3 Year  79 4 (16) 5 (50)  84.2%  (75.4%, 90.1%) 
 * Number in Parenthesis represents cumulative events or censored observations through end of interval. 

Freedom from Aneurysm-Related Mortality 
The Freedom from Aneurysm-related mortality endpoint was based on CEC 
adjudicated data.  None of the events were adjudicated by the CEC as VBX-related.  
Freedom from Aneurysm-related mortality through 3 years for FEVAR and BEVAR 
is 96.6% and 88.9% respectively. Reference Table 26 and Table 27 for additional 
time points. 

 
Table 26: Kaplan-Meier Estimates of Freedom from Aneurysm-related Mortality for FEVAR 

FEVAR 

Time Post 
Treatment 

(Years) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects Free 
from Aneurysm 

Related 
Mortality (%) 

95% C.I. 

Procedure Day 92 0 (0) 0 (0)   100%  (100.0%, 100.0%) 
30 Day 92 2 (2) 1 (1)  97.8%  (91.6%, 99.5%) 
1 Year 89 0 (2) 4 (5)  97.8%  (91.6%, 99.5%) 
2 Year 85 0 (2) 5 (10)  97.8%  (91.6%, 99.5%) 
3 Year 80 1 (3) 12 (22)  96.6%  (89.7%, 98.9%) 
 * Number in Parenthesis represents cumulative events or censored observations through end of interval. 

 



Table 27: Kaplan-Meier Estimates of Freedom from Aneurysm-related Mortality for BEVAR 
BEVAR 

Time Post 
Treatment 

(Years) 

Number at Risk 
at Start 

of Interval 

Number of 
Events 
During 

Interval * 

Number 
Censored 

During 
Interval * 

% Subjects Free 
from Aneurysm 

Related 
Mortality (%) 

95% C.I. 

Procedure Day 136 3 (3) 0 (0)  97.8%  (93.3%, 99.3%) 
30 Day 133 10 (13) 0 (0)  90.4%  (84.1%, 94.3%) 
1 Year 123 2 (15) 21 (21)  88.9%  (82.2%, 93.1%) 
2 Year 100 0 (15) 15 (36)  88.9%  (82.2%, 93.1%) 
3 Year  85 0 (15) 12 (48)  88.9%  (82.2%, 93.1%) 
 * Number in Parenthesis represents cumulative events or censored observations through end of interval. 

All-Cause Mortality 
Reference Table 28 and Table 29 for a summary of all-cause mortality rates for 
FEVAR and BEVAR, respectively. Cause of death is listed below all-cause mortality 
numbers. For FEVAR, 1 all-cause mortality event was CEC adjudicated as VBX-
related [i.e., left renal stent occlusion (POD 586), thrombolysis performed, related 
mortality]. For BEVAR, to date, no VBX-related death has been reported in the 
BEVAR cohort. 
 

Table 28: All-Cause Mortality FEVAR 
 Procedure2 1 Year2 2 Years2 3 Years2 4 Years2 5 Years2 Total 

Number of Subjects1 92 92 84 80 74 59 92 
Not Yet in Window 0 0 0 0 0 3 0 

        
All-Cause Mortality4 0 (0%) 6 (6.5%) 3 (3.6%) 5 (6.3%) 10 (13.5%) 1 (1.7%) 25 (27.2%) 

        
Aneurysm Related Death3 0 (0%) 2 (2.2%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 3 (3.3%) 
Myocardial Infarction3 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Respiratory Failure3 0 (0%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 1 (1.1%) 
Renal Function Deterioration3 0 (0%) 1 (1.1%) 1 (1.2%) 0 (0%) 1 (1.4%) 0 (0%) 3 (3.3%) 
Bowel Ischemia3 0 (0%) 1 (1.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 
Permanent Paraplegia3 0 (0%) 1 (1.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 
Major Stroke3 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Rupture of Treated Segment3 0 (0%) 0 (0%) 0 (0%) 1 (1.3%) 0 (0%) 0 (0%) 1 (1.1%) 
Reintervention as Part of Treatment3 0 (0%) 1 (1.1%) 3 (3.6%) 1 (1.3%) 4 (5.4%) 1 (1.7%) 10 (10.9%) 
Reason for Reintervention3        

Endoleak 0 (0%) 0 (0%) 2 (2.4%) 1 (1.3%) 2 (2.7%) 1 (1.7%) 6 (6.5%) 
Disconnection 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Kink 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.4%) 0 (0%) 1 (1.1%) 
Stenosis 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.4%) 0 (0%) 1 (1.1%) 
Occlusion 0 (0%) 0 (0%) 1 (1.2%) 0 (0%) 0 (0%) 0 (0%) 1 (1.1%) 
Rupture 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Migration 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Other 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Reintervention Classification3        
Major 0 (0%) 1 (1.1%) 2 (2.4%) 1 (1.3%) 2 (2.7%) 0 (0%) 6 (6.5%) 
Minor 0 (0%) 1 (1.1%) 1 (1.2%) 0 (0%) 2 (2.7%) 1 (1.7%) 5 (5.4%) 



 Procedure2 1 Year2 2 Years2 3 Years2 4 Years2 5 Years2 Total 
1Numbers represent subjects still in the study in or past window 
2Beginning at end of previous window and continuing to beginning of subsequent window: Procedure (Day 0),  1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-1096 days), 
4 Year (1097-1461 days), 5 Year (1462-1826 days) 
3CEC adjudicated cause of death at time of data export 
4Not all causes of death were known 

 
Table 29: All-Cause Mortality BEVAR 

 Procedure2 1 Year2 2 Years2 3 Years2 4 Years2 5 Years2 Total 
Number of Subjects1 136 133 98 88 83 64 136 
Not Yet in Window 0 0 0 0 0 4 0 

        
All-Cause Mortality 3 (2.2%) 30 (22.6%) 10 (10.2%) 5 (5.7%) 14 (16.9%) 4 (6.3%) 66 (48.5%) 

        
Aneurysm Related Death3 2 (1.5%) 7 (5.3%) 0 (0%) 0 (0%) 1 (1.2%) 0 (0%) 10 (7.4%) 
Myocardial Infarction3 0 (0%) 2 (1.5%) 1 (1.0%) 0 (0%) 0 (0%) 1 (1.6%) 4 (2.9%) 
Respiratory Failure3 0 (0%) 3 (2.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 3 (2.2%) 
Renal Function Deterioration3 0 (0%) 11 (8.3%) 0 (0%) 1 (1.1%) 3 (3.6%) 0 (0%) 15 (11.0%) 
Bowel Ischemia3 0 (0%) 1 (0.8%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.7%) 
Permanent Paraplegia3 0 (0%) 6 (4.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (4.4%) 
Major Stroke3 0 (0%) 3 (2.3%) 1 (1.0%) 0 (0%) 2 (2.4%) 0 (0%) 6 (4.4%) 
Rupture Of Treated Segment3 0 (0%) 2 (1.5%) 0 (0%) 0 (0%) 1 (1.2%) 0 (0%) 3 (2.2%) 
Reintervention as Part Of Treatment3 0 (0%) 8 (6.0%) 2 (2.0%) 1 (1.1%) 5 (6.0%) 1 (1.6%) 17 (12.5%) 
Reason for Reintervention3        

Endoleak 0 (0%) 3 (2.3%) 1 (1.0%) 1 (1.1%) 2 (2.4%) 1 (1.6%) 8 (5.9%) 
Disconnection 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Kink 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Stenosis 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (1.2%) 0 (0%) 1 (0.7%) 
Occlusion 0 (0%) 1 (0.8%) 0 (0%) 0 (0%) 3 (3.6%) 0 (0%) 4 (2.9%) 
Rupture 0 (0%) 2 (1.5%) 1 (1.0%) 0 (0%) 1 (1.2%) 0 (0%) 4 (2.9%) 
Migration 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Other 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Reintervention Classification3        
Major 0 (0%) 3 (2.3%) 1 (1.0%) 1 (1.1%) 4 (4.8%) 0 (0%) 9 (6.6%) 
Minor 0 (0%) 6 (4.5%) 1 (1.0%) 0 (0%) 2 (2.4%) 1 (1.6%) 10 (7.4%) 

1Numbers represent subjects still in the study in or past window 
2Beginning at end of previous window and continuing to beginning of subsequent window: Procedure (Day 0),  1 Year (1- 365 days), 2 Year (366-731 days), 3 Year (732-1096 days), 
4 Year (1097-1461 days), 5 Year (1462-1826 days) 
3CEC adjudicated cause of death at time of data export 
4Not all causes of death were known 

 
 
 
 Summary of Core Lab Findings 
 

Table 30 and Table 31 summarize the Core Lab device event findings at the vessel-level for 
FEVAR and BEVAR through available five-year follow up, respectively.   
 
The most commonly reported Core Lab finding was compression/invagination in VBX-treated 
vessels. Core Lab prospectively defined compression as evidence of the device being crushed 
or compressed by surrounding anatomy (e.g., calcium, thrombus, or vessel wall), resulting in a 
focal reduction in device diameter. Invagination was prospectively defined as evidence of the 
study device collapsing on itself in the absence of external anatomical compression. The Core 



Lab did not distinguish between compression and invagination during image adjudication or 
data reporting. Rather, any vessel meeting either definition was recorded as a single Core Lab 
imaging endpoint of compression/invagination. The majority of findings were not associated 
with reported clinical sequelae or the need for reintervention. The following is a subject-level 
summary of compression/invagination findings for each cohort: 

• For FEVAR, of the 21 subjects with one or more Core Lab-adjudicated 
compression/invagination findings, 19 subjects had no associated VBX-related adverse 
event. Two subjects underwent three endovascular reinterventions for two device 
occlusions and one Type IIIC endoleak. Of the three adverse events, two resolved 
without sequelae, and one resulted in a fatal outcome following thrombolysis for left 
renal artery device occlusion. Overall, this resulted in a rate of 2.2% (95% CI: 0.3–7.6) 
for subjects with both a compression/invagination finding and a VBX-related adverse 
event. 

• For BEVAR, of the 35 subjects with one or more Core Lab-adjudicated 
compression/invagination findings, 27 subjects with a compression/invagination event 
had no VBX-related adverse events. The remaining eight subjects experienced nine 
VBX-related adverse events. Four subjects were left untreated. Four (4) subjects 
underwent 5 endovascular reinterventions for stenosis (1), occlusion (2), and endoleaks 
(3). The outcome of the reinterventions was reported as follows: 3 resolved without 
further sequelae, 1 resolved with sequelae, and 1 with unknown resolution, resulting in 
an overall rate of 6.0% (95% CI: 2.6 – 11.5) for subjects with both a 
compression/invagination event and VBX-related adverse event. 

 
Branch dissections were observed; however, the origin of the dissection (e.g. iatrogenic, 
degenerative) could not be identified by the Core Lab.  Thus, the number of branch dissections 
included in the Core Lab Findings table includes all dissections.  

  
Table 30: Summary of Core Lab Findings FEVAR 

 1 Year2 2 Year2 3 Year2 4 Year2 5 Year2 Total 
Number of Subjects at Risk1 92 83 80 72 52 92 
Subjects with CT in Window3 89 62 51 35 23 89 
VBX-Treated Vessels at Risk 195 170 165 151 111 195 
VBX-Treated Vessels with Available Imaging3 188 122 96 62 50 188 
Vessels with Adequate Imaging for Vessel-
Level Assessment4 

188 122 96 61 50 188 

       
Stenosis Evaluable  188 121 94 57 50 188 

Stenotic >50 %  1 (0.5%) 4 (3.3%) 0 (0%) 0 (0%) 1 (2.0%) 5 (2.7%) 
       

Vessels with Adequate Imaging for Device 
Compression/Invagination6 

188 120 94 60 50 188 

Device Compression/Invagination 16 (8.5%) 13 (10.8%) 8 (8.5%) 3 (5.0%) 3 (6.0%) 23 (12.2%) 
       

Vessels with Adequate Imaging for Dissection 
Present (Branch Vessel)6 

188 118 94 57 48 188 

Dissection Present (Branch Vessel) 10 (5.3%) 3 (2.5%) 1 (1.1%) 1 (1.8%) 1 (2.1%) 12 (6.4%) 
       

Vessels with Adequate Imaging for Wire 
Fracture5 

188 122 96 61 50 188 



 1 Year2 2 Year2 3 Year2 4 Year2 5 Year2 Total 
Wire Fracture 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

       
Vessels with Adequate Imaging for Device 
Component Separation5 

188 122 96 61 50 188 

Device Component Separation 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
       

Vessels with Adequate Imaging for 
Migration5 

188 122 96 61 50 188 

Migration 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
       

Vessels with Adequate Imaging for Endoleak5 188 122 96 61 50 188 
Endoleak 2 (1.1%) 2 (1.6%) 1 (1.0%) 0 (0%) 0 (0%) 3 (1.6%) 

       
Endoleak Type 2 2 1 0 0 3 

Type IA 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IB 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IC 1 (0.5%) 1 (0.8%) 0 (0%) - - 1 (0.5%) 
Type II 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IIIA 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IIIB 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IIIC 1 (0.5%) 1 (0.8%) 1 (1.1%) - - 2 (1.1%) 
Type III general 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Type IV 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Indeterminate 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 
Unknown 0 (0%) 0 (0%) 0 (0%) - - 0 (0%) 

1Numbers represent subjects still in the study in or past window 
2Beginning at end of previous window and continuing to start of subsequent window: 1 Year (1- 455 days), 2 Year (456-820 days), 3 Year (821-1185 days), 4 Year (1186-
1550 days), 5 Year (after 1550 days); Note:  Procedural/30 Day outcomes were not assessed by the Core Laboratory. 
3CTs that have been reviewed by Core Lab imaging at time of table creation.   
4Core Laboratory determined imaging was of sufficient quality to allow assessment of vessel-level characteristics.  
5Core Laboratory determined imaging was of sufficient quality to allow assessment of device integrity outcomes (e.g., wire fracture, separation, migration, and endoleak). 
6Of the imaging that was considered of sufficient quality to allow assessment of vessel-level characteristics or device integrity outcomes as presented in Table 4 and 5, a 
subset of imaging was determined by the Core Lab to be adequate quality for compression/invagination and dissection. 

 
 

Table 31: Summary of Core Lab Findings BEVAR 
 1 Year 2 Year 3 Year 4 Year 5 Year Total 

Number of Subjects at Risk1,2 133 96 86 79 57 133 
Subjects with CT in Window3 118 62 50 41 15 122 
VBX-Treated Vessels at Risk 394 288 260 239 172 394 
VBX-Treated Vessels with Available Imaging3 357 183 143 136 47 364 
Vessels with Adequate Imaging for Vessel-Level 
Assessment4 

357 183 143 134 47 364 

       
Stenosis Evaluable (>50%) 353 180 143 131 43 360 

Stenotic > 50%  8 (2.3%) 7 (3.9%) 2 (1.4%) 1 (0.8%) 2 (4.7%) 17 (4.7%) 
       

Vessels with Adequate Imaging for Device 
Compression/Invagination6 

353 183 142 134 45 360 

Device Compression/Invagination 30 (8.5%) 12 (6.6%) 12 (8.5%) 8 (6.0%) 7 (15.6%) 43 (11.9%) 
       

Vessels with Adequate Imaging for Dissection Present 
(Branch Vessel) 6 

357 173 142 127 40 364 

Dissection Present (Branch Vessel) 17 (4.8%) 8 (4.6%) 5 (3.5%) 4 (3.1%) 1 (2.5%) 22 (6.0%) 



 1 Year 2 Year 3 Year 4 Year 5 Year Total 
       

Vessels with Adequate Imaging for Wire Fracture5 357 183 143 134 47 364 
Wire Fracture 0 (0%) 0 (0%) 1 (0.7%) 3 (2.2%) 1 (2.1%) 3 (0.8%) 

       
Vessels with Adequate Imaging for Device Component 
Separation5 

357 183 143 134 47 364 

Device Component Separation 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (2.1%) 1 (0.3%) 
       

Vessels with Adequate Imaging for Migration5 357 183 143 134 47 364 
Migration 1 (0.3%) 1 (0.5%) 1 (0.7%) 0 (0%) 1 (2.1%) 2 (0.5%) 

       
Vessels with Adequate Imaging for Endoleak5 357 183 143 134 47 364 
Endoleak 10 (2.8%) 4 (2.2%) 5 (3.5%) 2 (1.5%) 1 (2.1%) 16 (4.4%) 

       
Endoleak Type 10 4 5 2 1 16 

Type IA 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type IB 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type IC 10 (2.8%) 4 (2.2%) 2 (1.4%) 0 (0%) 0 (0%) 12 (3.3%) 
Type II 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type IIIA 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type IIIB 0 (0%) 0 (0%) 1 (07%) 2 (1.5%) 1 (2.1%) 2 (0.5%) 
Type IIIC 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type III general 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Type IV 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
Indeterminate 0 (0%) 0 (0%) 2 (1.4%) 0 (0%) 0 (0%) 2 (0.5%) 
Unknown 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

1Numbers represent subjects still in the study in or past window 
2Beginning at end of previous window and continuing to start of subsequent window: 1 Year (1- 455 days), 2 Year (456-820 days), 3 Year (821-1185 days), 4 Year (1186-
1550 days), 5 Year (after 1550 days); Note:  Procedural/30 Day outcomes were not assessed by the Core Laboratory. 
3CTs that have been reviewed by Core Lab imaging at time of table creation.   
4Core Laboratory determined imaging was of sufficient quality to allow assessment of vessel-level characteristics.  
5Core Laboratory determined imaging was of sufficient quality to allow assessment of device integrity outcomes (e.g., wire fracture, separation, migration, and endoleak). 
6Of the imaging that was considered of sufficient quality to allow assessment of vessel-level characteristics or device integrity outcomes as presented in Table 4 and 5, a 
subset of imaging was determined by the Core Lab to be adequate quality for compression/invagination and dissection. 
 

3. Subgroup Analyses 
No preoperative characteristics were evaluated for potential association with 
outcomes. In addition to the FEVAR and BEVAR analyses presented above, the 
secondary endpoint results were evaluated for evidence of potential VBX Device-
specific or complete system (e.g., all aortic modular stent graft components and 
intended side branch components) procedural safety signals. No unexpected trends 
were identified.   

4. Pediatric Extrapolation 
In this premarket application, existing clinical data was not leveraged to support 
approval of a pediatric patient population. 

 

XI. Financial Disclosure  



The Financial Disclosure by Clinical Investigators regulation (21 CFR 54) requires 
applicants who submit a marketing application to include certain information 
concerning the compensation to, and financial interests and arrangement of, any 
clinical investigator conducting clinical studies covered by the regulation. The 
EMBRACE registry included 14 investigators. None of the clinical investigators had 
disclosable financial interests/arrangements as defined in sections 54.2(a), (b), (c), 
and (f). The information provided does not raise any questions about the reliability of 
the data. 

XII. SUMMARY OF SUPPLEMENTAL CLINICAL INFORMATION 
 
Expand Registry: 
The EXPAND Registry (NCT03720704) is a European, post-market clinical follow-up study 
initiated upon receipt of CE Mark for the VBX Device in 2017. The primary objective of 
this registry was to collect real-world post-market safety and performance data of the VBX 
Device in peripheral vessels (inclusive of visceral vessels) in patients who required 
interventional treatment; the registry includes use of the VBX Device as a bridging stent 
with fenestrated and branched aortic main body components.  
 
The registry evaluated 39 subjects with 102 treated vessels in the FEVAR cohort and 73 
subjects with 222 treated vessels in the BEVAR cohort. The primary endpoint for the 
EXPAND Registry was a composite of Procedural Success and Freedom from VBX Device-
related Serious Adverse Events through 30 days.  

• For FEVAR, 39 (100%) subjects met the Procedural Success criteria, and 38 (97.4%) 
met the Freedom from VBX-related SAEs criteria. Therefore, 38 (97.4%) subjects 
met the composite primary endpoint (95% CI 86.5% - 99.9%).  

• For BEVAR, 73 (100%) subjects met the Procedural Success criteria, and 71 subjects 
were available for VBX-related SAE assessment; of those, 70 (98.6%) were free 
from VBX-related SAEs. Therefore, 70 (98.6%) subjects met the composite primary 
endpoint (95% CI 92.4% - 100.0%).  

The secondary endpoint of Target Vessel Technical Success (same endpoint definition as the 
EMBRACE registry) at the index procedure was achieved for all subjects in each cohort 
(100% FEVAR and 100% BEVAR). The Kaplan-Meier estimate for Primary Patency at 1-
year and 3 years at the vessel level was 100% and 95.1%, respectively, for the FEVAR 
subgroup and 96.0% and 93.4%, respectively, for the BEVAR subgroup. The Kaplan-Meier 
estimate for Freedom from Target Vessel Instability at 1-year and 3 years was 100% and 
98.7%, respectively, for the FEVAR subgroup and 96.5% and 94.1%, respectively, for the 
BEVAR subgroup.  Limitations of this data include the observational design, lack of core 
lab adjudication, and a limited number of subjects with longer-term follow-up. Despite the 
limitations, the EXPAND Registry results supplement the EMBRACE data with additional 
longer-term safety and effectiveness outcomes for the VBX Device when used as a bridging 
stent for FEVAR and BEVAR. 
 
EMBRACE Registry Mixed Cohort: 
In addition to the FEVAR and BEVAR cohorts, a separate cohort of patients with VBX 
Devices as bridging stents in aortic endovascular grafts containing a mix of branches and 
fenestrations (mixed cohort) was enrolled and analyzed descriptively, comprising of 31 
subjects with 67 VBX-treated vessels. The Target Vessel Technical Success at the index 



procedure was achieved for all subjects (100%). Primary Technical Success was achieved in 
83.9% of subjects. No subject experienced Type I or Type III endoleaks that extended 
beyond 30 days. The Kaplan-Meier estimate of primary patency at 1, 2, and 3 years is 100%.  
Three (3, 12%) VBX Stent Graft related adverse events occurred in three patients (Type 1C, 
Type IIIC and Type II endoleaks), and no VBX Stent Graft related deaths were reported.  
The outcomes observed in the combined FEVAR/BEVAR cohort were consistent with those 
observed in the FEVAR and BEVAR analyses, providing additional supportive evidence for 
the use of the VBX Device as a bridging stent in FEVAR and BEVAR procedures. 
 
Gore TAMBE PMA: 
The VBX Device has been evaluated as a bridging stent with the GORE® EXCLUDER® 
Thoracoabdominal Branch Endoprosthesis (TAMBE) Device. Reference the TAMBE 
Device SSED and IFU for information regarding clinical results. 
 
U.S. Aortic Research Consortium: 
The US-ARC is a multicenter collaborative research consortium established in 2018 with the 
primary objective of evaluating outcomes of custom-made fenestrated and branched 
endovascular devices for treating patients with complex abdominal, thoracoabdominal, and 
arch aneurysms. The consortium aggregates prospectively collected data from physician-
sponsored investigational device exemption studies, and has published analyses including 
pooled patient- and vessel-level outcomes from FEVAR/BEVAR procedures. Published US-
ARC analyses [1-2] include clinical experience with VBX used in fenestrations and 
branches. The US-ARC data provide additional supportive evidence regarding use of the 
VBX as a bridging stent in FEVAR/BEVAR. 
 

XIII. PANEL MEETING RECOMMENDATION AND FDA’S POST-PANEL ACTION 
In accordance with the provisions of section 515(c)(3) of the act as amended by the Safe 
Medical Devices Act of 1990, this PMA Panel Track Supplement was not referred to the 
Circulatory System Devices Panel, an FDA advisory committee, for review and 
recommendation because the information in the PMA substantially duplicates information 
previously reviewed by this panel. 

XIV. CONCLUSIONS DRAWN FROM PRECLINICAL AND CLINICAL STUDIES 

A. Safety and Effectiveness Conclusions 
 
The EMBRACE registry was designed to evaluate use of the GORE® VIABAHN® VBX 
Balloon Expandable Endoprosthesis (VBX Device) as a bridging stent in conjunction 
with fenestrated or branched aortic endovascular grafts. The statistical analysis plan 
prospectively outlined primary endpoint hypothesis testing and analysis of secondary 
endpoints.  Data from this registry, in addition to nonclinical laboratory testing and 
supplemental clinical information described above, served as data sources that support 
the indication expansion for use of the VBX Device as a bridging stent.  
As the VBX Device is to be used as part of an endovascular stent graft system for 
treatment of thoracoabdominal aortic aneurysms and complex abdominal aortic 
aneurysms, the principal benefit it offers (as a part of the total system) is a minimally 

https://www.accessdata.fda.gov/cdrh_docs/pdf23/P230023B.pdf
https://www.accessdata.fda.gov/cdrh_docs/pdf23/P230023C.pdf


invasive treatment option that results in fewer mortality and morbidity events than are 
expected with the alternative of open surgical repair.  
The primary outcome of the EMBRACE registry analysis was target vessel patency at 12 
months. The 12 month target vessel patency rate reported was 98.8% and 92.2% in the 
FEVAR and BEVAR cohorts, respectively. For both cohorts, the pre-specified 
Performance Goal of 77% was met.  
Key secondary outcomes (Core Lab and CEC adjudicated): 

Early outcomes 

• Target Vessel Technical Success (defined as catheterization and VBX stent graft 
placement in all intended target vessels) was reported as 100% and 98.5% in the 
FEVAR and BEVAR cohorts, respectively. 

• Composite rate of MAEs through 30 days was 3.3% and 16.9 % for the FEVAR 
and BEVAR cohorts, respectively. None of the MAEs through 30 days were 
adjudicated as VBX device-related.  

3 Year outcomes  
• In the FEVAR cohort, the percentage of subjects experiencing MAEs within the 

1-, 2-, and 3-year visit window was 4.5%, 4.8% and 6.6% respectively. In the 
BEVAR cohort, the percentage of subjects experiencing MAEs within 1-, 2-, and 
3-year visit window was 17.9%, 10.2%, 9.1% respectively.  

• Kaplan-Meier estimate of Freedom from Target Vessel Instability at 3 years is 
94.7% (95% CI: 89.6%, 97.3%) and 87.2% (95% CI: 82.4%, 90.7%) for FEVAR 
and BEVAR, respectively. 

• Kaplan-Meier estimate of Target Vessel Patency at 3 years is 97.4% (95% CI: 
89.8%, 99.3%) and 81.3% (95% CI: 70.6%, 88.4%) for FEVAR and BEVAR, 
respectively. 

• Type I and III endoleaks 
o In the FEVAR cohort, 1 subject (1.1%) experienced a Type IC endoleak 

and 3 subjects (3.3%) experienced a Type IIIC endoleak. 
o In the BEVAR cohort, 9 subjects (6.6%) experienced a Type IC endoleak 

and 2 subjects (1.5%) experienced a Type IIIB endoleak. 

• Reinterventions  
o Reinterventions attributable to VBX treated branches: 

 In the FEVAR cohort, 11 (12.0%) subjects experienced 13 major 
reinterventions. One (1) subject underwent a major reintervention 
for a left renal stent occlusion which the CEC adjudicated as 
VBX-related.  No other major reinterventions were adjudicated as 
VBX-related by the CEC. 

 In the BEVAR cohort, 23 (16.9%) subjects experienced 28 major 
reinterventions. No major reinterventions were adjudicated by the 
CEC as VBX-related. 



 For both cohorts, the majority of reinterventions were successfully 
managed using endovascular techniques and resolved without 
further sequelae. 

Data are available on all evaluable patients through 3-year follow-up, with complete 
Core Laboratory review and CEC adjudication. At 3 years, imaging was of sufficient 
quality to allow assessment of vessel-level characteristics and device integrity outcomes 
for 51 of 80 FEVAR subjects (63.8%) and 50 of 86 BEVAR subjects (58.1%). Four- and 
five-year follow-up remain ongoing and are not yet fully reviewed or adjudicated. 
It is noted that BEVAR cohort outcomes are less favorable than those reported for the 
FEVAR cohort, especially as it relates to outcomes such as target vessel instability, 
endoleaks and major adverse events such as mortality and renal deterioration. 
Additionally, the tipping point analysis suggested higher uncertainty for the BEVAR 
cohort related to target vessel patency at 1 year. Although FEVAR and BEVAR 
procedures may involve a similar number of visceral vessels, the difference in outcomes 
may be attributed to different underlying anatomical conditions. BEVAR typically 
requires longer bridging distances and treatment of more extensive lesions, resulting in 
greater procedural complexity.   
It is important to acknowledge that the real-world evidence in EMBRACE registry was 
derived from retrospective data collected from outside the United States during routine 
clinical care. As a result, clinical practice, patient and device selection, procedural 
techniques, and the timing and availability of follow-up assessments were not 
prospectively standardized and may have varied across sites. Additionally, uncertainty 
exists regarding lack of a complete characterization of patient attrition across all 
eligibility criteria, methods used during the retrospective medical-record review, and 
given the extent of censored subjects in the endpoint analysis. Patient attrition and 
missing imaging beyond the 1-year timepoint has limited the availability of longer-term 
outcomes in the EMBRACE registry; however, supplemental clinical data sources 
provide additional longer term outcome data. Another major limitation of the dataset is 
representation of aortic endografts with which the VBX Device was evaluated as a 
bridging stent; these limitations informed the device labeling.  
Overall, the results from the EMBRACE Registry, as well as supplemental data, support 
use of the VBX Device as a bridging stent in fenestrated and branched endovascular 
aortic repair in patients who have appropriate anatomy. 
 

B. Benefit-Risk Determination 
 
 The probable benefits of the device are based on data collected in the EMBRACE 

registry conducted to support PMA Panel Track Supplement approval as described 
above. The anticipated benefit to a patient implanted with the VBX Device as a bridging 
stent in fenestrated and branched endovascular aortic aneurysm repair 
(FEVAR/BEVAR) for complex aneurysms involving the visceral arteries is a minimally 
invasive approach for treatment of their aneurysm. There is a high likelihood of technical 
success and an anticipated lower risk of operative mortality and other key safety 
outcomes as compared to open surgical repair.  



The probable risks of the device are also based on data collected in the registry described 
above. The anticipated risks to a patient are the adverse events described above. The 
probability of reintervention following VBX Device implantation as part of 
FEVAR/BEVAR is higher than the expected probability of reintervention following open 
surgical repair. Of note, reinterventions following VBX Device implantation were 
frequently performed in a minimally invasive manner. Although an increased rate of 
device compressions was identified in core lab review, these events did not result in a 
high rate of associated adverse events in the longer term follow-up information available. 
Additional factors to be considered in determining probable risks and benefits is 
uncertainty regarding limitations of the real-world evidence and the absence of longer-
term clinical follow-up data (e.g., full 5-year follow-up from the primary clinical data 
set). 

1. Patient Perspective 
This submission either did not include specific information on patient 
perspectives or the information did not serve as part of the basis of the decision 
to approve or deny the PMA Panel Track Supplement for this device. 

While risks have been identified with the use of the VBX Device as a bridging stent, 
the overall benefit/risk balance is positive. Specifically, the VBX Device (used in 
combination with other devices) is a minimally invasive treatment option which can 
be successfully implanted to exclude aneurysms from blood flow with low risk of 
operative mortality and other key safety outcomes when compared with literature 
reports of open surgical repair. This treatment option may also provide a benefit for 
patients who would presently be denied surgical repair due to patient-specific factors 
that place the patient at prohibitive risk for open surgical repair but who may be 
deemed suitable for endovascular repair. The data provided support that frequently 
the risks associated with endovascular repair using the VBX Device can be 
successfully identified through perioperative monitoring and routine follow up and 
can often be successfully mitigated with additional minimally invasive procedures.  
In conclusion, given the available information above, the data support use of the 
GORE® VIABAHN® VBX Balloon Expandable Endoprosthesis as a bridging stent in 
endovascular aortic aneurysm repair in both fenestrations and branches, and the 
probable benefits outweigh the probable risks. 

C. Overall Conclusions 
The data in this application support the reasonable assurance of safety and 
effectiveness of the device when used in accordance with the indications for use. 
 

XV. CDRH DECISION 
CDRH issued an approval order on October 8, 2026. The final clinical conditions of 
approval cited in the approval order are described below. 

1. Continued Follow up of EMBRACE Registry Subjects: The EMBRACE registry 
is a retrospective and prospective, non-randomized, multicenter registry 
conducted at clinical investigative sites in Denmark, Italy, the Netherlands, 



Norway, Spain, and Sweden. A total of 259 patients were enrolled in the registry 
(136 subjects in the branched endovascular aneurysm repair (BEVAR) cohort and 
92 subjects in the fenestrated endovascular aneurysm repair (FEVAR) cohort) and 
considered eligible for analysis. An additional 31 subjects who were treated with 
custom main body devices that had a mix of fenestrations and branches were 
enrolled in the MIXED cohort and analyzed descriptively. All remaining subjects 
will be followed annually through 5 years. Clinical endpoints include assessment 
of the following through all follow-up intervals: target vessel patency (patient and 
vessel level), target vessel instability, reinterventions, aneurysm related mortality 
and major adverse events. The endpoints will be analyzed descriptively. 

2. Clinical Update: You will provide a Clinical Update to physician users at least 
annually. At a minimum, this update will include for the EMBRACE registry, a 
summary of the number of patients for whom data are available, with the rates of 
target vessel patency (patient and vessel level), target vessel instability, 
reinterventions, aneurysm related mortality and major adverse events. Reasons for 
secondary interventions and conversion to open surgery, as well as causes of 
lesion-related death and rupture are to be described. Additional information 
relevant to the BEVAR/FEVAR use of the VBX device available from any other 
clinical evaluations such as the ARC consortium and EXPAND registry as well as 
from commercial experience within and outside the United States is to be 
included. A summary of any explant analysis findings is also to be included. The 
clinical update for physician users and the information supporting the updates 
must be provided in the Annual Report.  

 
The applicant’s manufacturing facilities have been inspected and found to be in 
compliance with the device Quality System (QS) regulation (21 CFR 820). 

XVI. APPROVAL SPECIFICATIONS 
Directions for use: See device labeling. 
Hazards to Health from Use of the Device: See Indications, Contraindications, Warnings, 
Precautions, and Adverse Events in the device labeling. 
Post-approval Requirements and Restrictions: See approval order. 
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