
Endurant™ and
Endurant™ II/IIs
stent graft system

2023
annual physician
clinical update



 Table of contents

Overview...................................................................................................................................... 3
1.0 - Worldwide Device Distribution........................................................................................... 4
2.0 - Clinical Evaluations ............................................................................................................ 5

2.1 - �Description of the Endurant Clinical Studies............................................................. 5
2.1.1 - Completed Endurant Clinical Studies...................................................................... 5 
2.1.2 - Ongoing Clinical Studies......................................................................................... 5 
2.2 - Results from ANCHOR Registry Short Neck Cohort................................................ 6 
2.2.1 - 5-year Follow-up Data for Original 70 Subjects in the ANCHOR Registry
	 Short Neck Cohort................................................................................................... 6 
2.2.2 - 3-year Follow-up Data for Original 60 Subjects in the ANCHOR Registry
	 Short Neck Cohort................................................................................................. 10

3.0 - Worldwide Recalls, Safety Communications, and Field Safety Notices............................15
4.0 - Worldwide Commercial Experience...................................................................................16

4.1 - Commercial Experience Observations..................................................................... 16
4.2 - Treatment and Follow-up Considerations for Physicians..........................................16
4.3 - Explant Analysis....................................................................................................... 17

5.0 - Literature Review...............................................................................................................18
6.0 - Conclusion..........................................................................................................................19

6.1 - Adverse Event Reporting ......................................................................................... 19
6.2 - Patient Follow-up and Selection............................................................................... 20

7.0 - Bibliography of Published and Unpublished Reports........................................................21



3

Overview  
Medtronic is committed to keeping physicians informed about the safety and performance of 
the Endurant™ and Endurant™ II/IIs stent graft systems. The information presented in this 
clinical update is intended to aid physicians in making informed decisions regarding treatment 
and follow-up of their patients with aortic abdominal aneurysms. Based on the data published 
in this report, the Endurant and Endurant II/IIs stent graft systems (hereafter referred to as the 
‘Endurant stent graft family’) provide a safe and effective therapy option for treating 
appropriately selected patients with abdominal aortic aneurysms (AAA). 
The Endurant stent graft system has been commercially distributed worldwide since it received 
CE Mark in July 2008 and has been sold within the United States since FDA approval on 
December 16, 2010. Subsequently, Medtronic commercialized an iteration to the Endurant 
stent graft system, called the Endurant II stent graft system. The Endurant II stent graft system 
was CE Marked in December 2011 and received FDA approval on April 27, 2012. The 
Endurant II Aorto-Uni-Iliac (AUI) stent graft system, a line extension to the Endurant II stent 
graft system, received FDA approval on April 16, 2013. The Endurant IIs stent graft system, 
also a line extension to the Endurant II stent graft system, received CE Mark in October 2014, 
and FDA approval on October 23, 2014. In this annual update, the clinical follow-up data for 
ongoing post approval study and worldwide commercial experience for Endurant stent graft 
family is presented. 
The two US studies performed on the Endurant stent graft system, namely Endurant US IDE 
and ENGAGE Post Approval Study (PAS) were completed in November 2016 and December 
2017, respectively. The purpose of these studies was to demonstrate the safety and 
effectiveness of Endurant in the treatment of infrarenal abdominal aortic or aortoiliac 
aneurysms. The FDA approval for the Endurant stent graft system was received based on the 
clinical data from the US IDE study that consisted of 150 subjects enrolled in the Endurant 
Bifurcated IDE arm and 44 subjects enrolled in the AUI IDE arm. Medtronic also performed a 
post-approval study, referred to as the ENGAGE PAS. The ENGAGE PAS consisted of 150 
Endurant IDE subjects from the Bifurcated arm and 178 prospectively enrolled De Novo 
subjects. These 328 subjects constitute the ENGAGE PAS cohort. Both the Endurant IDE 
study as well as the ENGAGE Post Approval Study have successfully completed 5-year 
follow-up and are closed. The Endurant and Endurant II/IIs stent graft family IFUs include the 
5-year follow-up data for these studies. The Endurant stent graft system family IFUs are 
available at http://manuals.medtronic.com. 
To support the expanded indications for using Endurant II/IIs stent graft system for the 
treatment of patients with infrarenal aortic neck lengths of ≥ 4 mm and < 10 mm, a 70-subject 
subset from the ANCHOR registry (referred to as the Short Neck Cohort) was used. The 
ANCHOR Registry (Aneurysm Treatment using the Heli-FX EndoAnchor System Global 
Registry) is a prospective, observational, international, multi-center, post-market registry to 
expand the clinical knowledge based on the use of the Heli-FX EndoAnchor system. Currently, 
the ANCHOR registry Short Neck Cohort study follow-up is on-going. This clinical update 
provides the follow-up data through 5 years for the 70 subjects in the ANCHOR Registry Short 
Neck Cohort. 
Additionally, 3-year follow-up data for a supplemental 60 subject cohort within the ANCHOR 
registry treated for short neck infrarenal aortic aneurysms is included to provide supportive 
data for long-term safety and effectiveness. 
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1.0 Worldwide Device Distribution 
 

The number of devices implanted during the index procedure for the Endurant IDE and 
ENGAGE PAS studies is presented in Table 1-1 below. Please note that these studies have 
been closed out as mentioned above. 

 
Table 1-1: Devices Implanted by Type for Endurant Clinical Studies 

 

Device Type Endurant IDE - 
Bifurcated Arm 

Endurant IDE - 
AUI Arm 

ENGAGE PAS 
DeNovo Cohort 

Bifurcated 150 N/A 177 

Aorto-Uni-Iliac (AUI) N/A 44 N/A 

Contralateral Limb 149 43 177 

Iliac Extension(s) 43 1 50 

Aortic Extension(s) 3 2 7 

Extension (any type) 45 3 57 

 
 

The number of commercially distributed devices from the Endurant family in this reporting 
period is provided in Table 1-2 below. 

 
Table 1-2: Devices Distributed Worldwide for Endurant, Endurant II, and Endurant IIs 

Components (Oct. 1, 2022, to Sep 30, 2023) 
 

Device Devices Distributed Worldwide 
Endurant Bifur 3,635 
Endurant limbs and extension 9,810 
Endurant AUI1 30 
Endurant II Bifur 15,234 
Endurant II AUI 2,876 
Endurant II limbs and extension 94,134 
Endurant IIs Bifur 23,240 
1 Endurant AUI is not available for commercial use in the US 
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2.0 Clinical Evaluations 
 

 

2.1 Description of the Endurant Clinical studies (IDE, ENGAGE 
PAS and ANCHOR registry Short Neck Cohort): 

 
2.1.1 Completed Endurant Clinical Studies 
Medtronic has completed the Endurant IDE study and the ENGAGE Post Approval Study 
(PAS) for the Endurant stent graft family. The detailed summary of the IDE study can be found 
in section 6.0 of the Endurant stent graft family IFUs here. The ENGAGE PAS overview can 
be accessed here. 

 

2.1.2 Ongoing Clinical Studies 
The study objective for the ANCHOR Registry (Aneurysm Treatment using the Heli-FX 
EndoAnchor System Global Registry) is to expand the clinical knowledge of the Heli-FX 
EndoAnchor system in a real-world setting. From this registry, a 70-subject cohort was selected 
to establish safety and effectiveness of Endurant II/IIs used in conjunction with Heli- FX 
EndoAnchors in the treatment of infrarenal proximal neck lengths of > 4 mm and <10 mm. 
Based on the critical device attributes of Endurant II/IIs which could be impacted in the 
treatment of short neck patients, Medtronic identified specific clinical outcomes during the 
evaluation of endpoints from the ANCHOR registry. The primary endpoints included freedom 
from Type Ia Endoleak at 1 month and 1 year as per core lab reporting, reintervention through 
1 year (inclusive of secondary endovascular procedures and conversion to open surgical 
repair) and technical success rate at the index procedure. Secondary endpoints included index 
procedure-related events (fluoroscopy time, procedure time, procedure success), device-
related events (EndoAnchor fracture, integrity, and aortic wall penetration) and safety and 
effectiveness measures (all-cause mortality, aneurysm-related mortality, aneurysm rupture, 
Type III endoleaks, aneurysm sac changes, secondary interventions, conversion to open 
repair, migration) through 12 months. 
This clinical update summarizes data for the 70-subject Short Neck Cohort that completed 5- 
year follow-up as of June 07, 2023. A supplemental 60-subject cohort within the ANCHOR 
registry treated for short neck infrarenal aortic aneurysms is included to provide supportive data 
for long-term safety and effectiveness and will be followed out to 5 years. This clinical update 
summarizes the 3-year follow-up for this supplemental cohort, as all subjects have completed 
23year follow-up. The clinical data for these 60 subjects is provided separately from the 70 
original Short Neck subjects in the following sections. 

Studies
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2.2 Results from ANCHOR Registry Short Neck Cohort 
 

2.2.1 5-year follow-up data for original 70 subjects in the ANCHOR 
Registry Short  Neck Cohort 

Table 2-1 shows Kaplan-Meier estimates for key safety outcomes for the 70 original Short 
Neck Cohort subjects. Rates of freedom from aneurysm-related mortality (ARM), all-cause 
mortality (ACM), and aneurysm rupture through 5 years of follow-up were 90.1%, 68.5%, 
and 95.6%, respectively. 

 
Table 2-1: Kaplan-Meier Estimates for Key Safety Outcomes for the Short Neck Cohort 

(Original 70 subjects) 
 

Kaplan-Meier Estimates for 
Key Safety Outcomes* 

0-30 
Days 

31-365 
Days 

366-731 
Days 

732-1096 
Days 

1097-1461 
Days 

1462-1826 
Days 

Aneurysm-related Mortality** 0.943 0.943 0.943 0.924 0.924 0.901 

All-cause Mortality 0.943 0.928 0.867 0.754 0.720 0.685 

Aneurysm Rupture 1.000 1.000 1.000 0.980 0.980 0.956 

*Estimate made at end of time interval. 
** Aneurysm-related mortality is defined as death within 30 days of the index procedure, death within 30 days of any secondary procedure to 
address the aneurysm, or death from rupture. 

 
 
 
 
 

Figure 2-1: Kaplan-Meier Estimates for Freedom from Aneurysm-Related Mortality 
(Original 70 subjects) 

Follow-up Data for Original 70 Subjects in the ANCHOR
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Figure 2-2: Kaplan-Meier Estimates for Freedom from All-Cause Mortality (Original 70 
subjects) 

 
 
 
 
 
 

Figure 2-3: Kaplan-Meier Estimates for Freedom from Aneurysm Rupture (Original 70 
subjects) 
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Table 2-2 shows safety/performance event rates for the 70 original Short Neck Cohort 
subjects. At 5 years (1462-1826 days), the rates of total secondary procedures and 
device-related adverse events/device-related serious adverse events were 9.8% and 
2.4%, respectively. 

 
Table 2-2: Safety/Performance Event Rates for the Short Neck Cohort (Original 70 

subjects) 
 

 
 
Safety/Performance 

Event Rates 

 

0-30 Days 
% (m/n)1 

 
31-365 
Days 

% (m/n)1 

 
366-731 

Days 
% (m/n)1 

 
732-1096 

Days 
% (m/n)1 

 
1097-1461 

Days 
% (m/n)1 

 
1462-1826 

Days 
% (m/n)1 

Total Secondary 
Procedures2 

4.3% 
(3/70) 

1.5% 
(1/66) 

0.0% 
(0/62) 

5.4% 
(3/56) 

6.5% 
(3/46) 

9.8% 
(4/41) 

Secondary 
Endovascular 

Procedure 

2 1 0 2 3 3 

Conversion to Open 
Repair 

0 0 0 2 0 1 

Other Open Surgical 
Procedure 

1 1 0 0 0 0 

Device-related 
Adverse 

Events/Device-related 
Serious Adverse 

Events* 

2.9% 
(2/70) 

1.5% 
(1/66) 

1.6% 
(1/62) 

1.8% 
(1/56) 

4.3% 
(2/46) 

2.4% 
(1/41) 

1 m = number of subjects experiencing one or more events in a category, n = number of subjects who are at risk at the 
beginning of the interval. 
2 A subject may have more than 1 type of secondary procedure; hence, number of subjects in each category may not be the sum of those 
in each subcategory. Each subject was only counted once in each subcategory and category. 

*Based on number of ITT subjects with available data. Number of subjects experiencing one or more device 
-related adverse events/serious adverse events in a category. 

 
 

Table 2-3 summarizes core lab-reported and site-reported imaging-based outcomes for the 
original 70 Short Neck Cohort subjects. Note that core lab review was only included in scope 
through 1-year follow-up. At 1 year, AAA enlargement, Type Ia endoleaks, and Type III 
endoleaks were reported by the core lab in 0.0%, 2.0%, and 2.0% of subjects, respectively. At 5 
years, AAA enlargement, Type Ia endoleaks, and Type III endoleaks were reported by the sites 
in 18.2%, 8.7%, and 0.0% of subjects, respectively. No migration or endograft/EndoAnchor 
loss of integrity was reported at any timepoint by either the core lab or the sites. The imaging-
based outcome rates are similar for both the core lab and sites at 1 year. A low frequency of 
new site-reported events was seen through 5 years, including AAA enlargement, where no new 
events were reported since the previous clinical update.  
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Table 2-3: Imaging Based Outcomes for the Short Neck Cohort (Original 70 subjects) 
 

 
 
 
 

Imaging Based 
Outcomes* 

Core Lab- 
Reported 5,6,7 

Site-Reported 
2,3,4

 

 
30 days 
(1-183 
days) 

% 

(m/n)1 

 
1 Year 

(184-548 
days) 

% 

(m/n)1 

30 
days (1- 

183 
days) 

% 

(m/n)1 

1 Year 
(184- 
548 

days) 
% 

(m/n)1 

2 Year 
(549- 
913 

days) 
% 

(m/n)1 

3 Year 
(914- 
1278 
days) 

% 

(m/n)1 

4 Year 
(1279- 
1644 
days) 

% 

(m/n)1 

5 Year 
(1645- 
2009 
days) 

% 

(m/n)1 
 
AAA enlargement 

(AAA diameter 
increase) 

 
 

N/A 

 
0.0% 
(0/52) 

 
 

N/A 

 
3.9% 
(2/51) 

 
2.8% 
(1/36) 

 
6.5% 
(2/31) 

 
20.8% 
(5/24) 

 
18.2% 
(4/22) 

New N/A N/A N/A 2 0 2 4 1 

Persistent N/A N/A N/A 0 1 0 1 3 

 
Type IA Endoleak 

6.7% 
(4/60) 

2.0% 
(1/49) 

4.8% 
(3/62) 

2.0% 
(1/51) 

2.7% 
(1/37) 

6.5% 
(2/31) 

7.7% 
(2/26) 

8.7% 
(2/23) 

New 4 0 3 1 1 2 1 1 

Persistent 0 1 0 0 0 0 1 1 

 
Type III Endoleak 

1.7% 
(1/60) 

2.0% 
(1/49) 

0.0% 
(0/62) 

0.0% 
(0/51) 

0.0% 
(0/37) 

0.0% 
(0/31) 

0.0% 
(0/26) 

0.0% 
(0/23) 

New 1 1 0 0 0 0 0 0 

Persistent 0 0 0 0 0 0 0 0 

1m = number of subjects experiencing one or more events in a category, n = number of subjects who are at risk at the beginning of the interval. 

2 Based on number of ITT subjects with available data. m = number of implanted subjects who had corresponding AAA diameter change at each 
annual visit from 1-month visit, n = number of implanted subjects who had AAA diameters measured at both 1-month and annual visits. AAA 
diameter increase is defined as ≥ 5mm increase in the largest maximum diameter at each year as compared to the earliest 1-month post- 
implantation measurement. 

3 Endoleaks and AAA diameter increase are classified as persistent when the same type of endoleak or AAA diameter increase was also 
identified in the previous window. 

4 The number of subjects with adequate imaging to assess endoleak is the number of subjects who had at least one readable image at the time of 
assessment or had an endoleak treated within the time period. For percentages, the numerator is the number of subjects with endoleak observed on 
any imaging assessment within the time period or had an endoleak treated within the time period. 

5 Based on number of ITT subjects with available data. m = number of implanted subjects who had corresponding AAA diameter change at each 
annual visit from 1-month visit, n = number of implanted subjects who had AAA diameters measured at both 1-month and annual visits. AAA 
diameter increase is defined as > 5mm increase in maximum diameter at each year as compared to the earliest 1-month post-implantation 
measurement. 

6 The number of subjects with adequate imaging to assess endoleak is the number of subjects who had at least one readable image at the time of 
assessment. For percentages, the numerator is the number of subjects with endoleak observed on the imaging assessment closest to the target day 
within the time period. 

7 Endoleaks are classified as persistent when the same type of endoleak was also identified in the previous 
window. 

* No migration or endograft/EndoAnchor loss of integrity was reported at any timepoint. Migration is defined as a > 10 mm movement of the 
aortic endograft from its position at the 1-month post- implantation measurement. 
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2.2.2 3-year follow-up data for supplemental 60 subjects in the 
Anchor Registry Short Neck Cohort 

Table 2-4 shows Kaplan-Meier estimates for key safety outcomes for the 60 supplemental Short Neck Cohort 
subjects. Rates of freedom from ARM, ACM, and aneurysm rupture through 3 years of follow-up were 
100.0%, 79.2%, and 96.6%, respectively.  
 

Table 2-4: Kaplan-Meier Estimates for Key Safety Outcomes for the Short Neck Cohort 
(Additional 60 subjects) 

 
Kaplan-Meier Estimates for 

Key Safety Outcomes* 
0-30 

Days 

31-365 

Days 

366-731 

Days 

732-1096 

Days 

1097-1461 

Days 

1462-1826 

Days 
Aneurysm-related Mortality** 1.000 1.000 1.000 1.000 0.969 0.969 

All-cause Mortality 1.000 0.917 0.830 0.792 0.741 0.684 

Aneurysm Rupture 0.983 0.966 0.966 0.966 0.966 0.966 
*Estimate made at end of time interval. 
** Aneurysm-related mortality is defined as death within 30 days of the index procedure, death within 30 days of any secondary procedure to 
address the aneurysm, or death from rupture. 

 

 

Figure 2-4: Kaplan-Meier Estimates for Freedom from Aneurysm-Related Mortality 
(Supplemental 60 subjects) 

 
 

 

2.2.2 3-year follow-up data for supplemental 60 subjects in the 
Anchor Registry Short Neck Cohort 

Table 2-4 shows Kaplan-Meier estimates for key safety outcomes for the 60 supplemental Short Neck Cohort 
subjects. Rates of freedom from ARM, ACM, and aneurysm rupture through 3 years of follow-up were 
100.0%, 79.2%, and 96.6%, respectively.  
 

Table 2-4: Kaplan-Meier Estimates for Key Safety Outcomes for the Short Neck Cohort 
(Additional 60 subjects) 

 
Kaplan-Meier Estimates for 

Key Safety Outcomes* 
0-30 

Days 

31-365 

Days 

366-731 

Days 

732-1096 

Days 

1097-1461 

Days 

1462-1826 

Days 
Aneurysm-related Mortality** 1.000 1.000 1.000 1.000 0.969 0.969 

All-cause Mortality 1.000 0.917 0.830 0.792 0.741 0.684 

Aneurysm Rupture 0.983 0.966 0.966 0.966 0.966 0.966 
*Estimate made at end of time interval. 
** Aneurysm-related mortality is defined as death within 30 days of the index procedure, death within 30 days of any secondary procedure to 
address the aneurysm, or death from rupture. 

 

 

Figure 2-4: Kaplan-Meier Estimates for Freedom from Aneurysm-Related Mortality 
(Supplemental 60 subjects) 

 
 

 

Follow-up Data for Original 60 Subjects in the



11

 
 

Figure 2-5: Kaplan-Meier Estimates for Freedom from All-Cause Mortality (Supplemental 
60 subjects) 
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Figure 2-6: Kaplan-Meier Estimates for Freedom from Aneurysm Rupture (Supplemental 
60 subjects) 
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Table 2-5 shows safety/performance event rates for the 60 Supplemental Short Neck Cohort 
subjects. At 3 years (732-1096 days), the rates of total secondary procedures and device-related 
adverse events/device-related serious adverse events were 4.3% and 2.1%, respectively. 

 
Table 2-5: Safety/Performance Event Rates for the Short Neck Cohort (Supplemental 60 

subjects) 
 

 
 
 
Safety/Performance Event Rates 

 
0-30 
days 
% 

(m/n)1 

 
31-365 
days 
% 

(m/n)1 

366- 
731 
days 
% 

(m/n)1 

732- 
1096 
days 
% 

(m/n)1 

1097- 
1461 
days 
% 

(m/n)1 

1462- 
1826 
days 
% 

(m/n)1 

 
Subjects Experiencing One or 
More Secondary Procedures2 

3.3% 
(2/60) 

3.3% 
(2/60) 

3.7% 
(2/54) 

4.3% 
(2/47) 

7.9% 
(3/38) 

0.0% 
(0/22) 

 
Secondary Endovascular Procedure 

2 2 1 1 2 0 

 
Conversion to Open Repair 

0 0 0 0 0 0 

 
Other Open Surgical Procedure 

0 0 1 1 1 0 

 
Device-related Adverse 

Events/Device-related Serious 
Adverse Events* 

6.7% 
(4/60) 

0.0% 
(0/60) 

1.9% 
(1.54) 

2.1% 
(1/47) 

0.0% 
(0/38) 

0.0% 
(0/22) 

1m = number of subjects experiencing one or more events in a category, n = number of subjects who are at risk at the 
beginning of the interval. 
2 A subject may experience one or more secondary procedure of the same or different type and in the same or different time interval. Each 

subject who has one or more same type of secondary procedure in each interval was only counted once in that interval. 
*Based on number of ITT subjects with available data. Number of subjects experiencing one or more device 
-related adverse events/serious adverse events in a category. 

 
 

Table 2-6 summarizes site-reported imaging-based outcomes for the supplemental 60 Short 
Neck Cohort subjects. At the 3-year timepoints, AAA enlargement, Type Ia endoleaks, and 
Type III endoleaks were reported by the sites in 9.4%, 6.1%, and 0.0% of subjects, 
respectively. No migration or endograft/EndoAnchor loss of integrity was reported at any 
timepoint.  Medtronic continues to monitor event rates as per internal Medtronic risk 
management requirements. 
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Table 2-6: Imaging-Based Outcomes for the Short Neck Cohort (Supplemental 60 
subjects) 

 

 
Site-Reported 2,3,4 

Imaging Based 
Outcomes* 

30 days 
(1-183 
days) 

% (m/n)1 

1 Year 
(184-548 

days) 
% (m/n)1 

2 Year 
(549-913 

days) 
% (m/n)1 

3 Year 
(914-1278 

days) 
% (m/n)1 

4 Year 
(1279- 

1644 days) 
% (m/n)1 

5 Year 
(1645- 
2009 
days) 

% (m/n)1 

AAA enlargement 
(AAA diameter 

increase) 
N/A 4.9% 

(2/41) 
2.6% 
(1/38) 

9.4% 
(3/32) 

4.5% 
(1/22) 15.4% (2/13) 

New N/A 2 0 3 0 2 

Persistent N/A 0 1 0 1 0 

Type IA Endoleak 
1.8% 
(1/56) 

0.0% 
(0/39) 

0.0% 
(0/37) 

6.1% 
(2/33) 

0.0% 
(0/22) 0.0%  

(0/13) 
New 15 0 0 2 0 0 

Persistent 0 0 0 0 0 0 

Type III Endoleak 
0.0% 
(0/56) 

0.0% 
(0/39) 

0.0% 
(0/37) 

0.0% 
(0/33) 

0.0% 
(0/22) 0.0% (0/13) 

New 0 0 0 0 0 0 

Persistent 0 0 0 0 0 0 

 
1m = number of subjects experiencing one or more events in a category, n = number of subjects who are at risk at the beginning of the inter 

val. 
2 Based on number of ITT subjects with available data. m = number of implanted subjects who had corresponding AAA diameter change at 

each annual visit from 1-month visit, n = number of implanted subjects who had AAA diameters measured at both 1- 
month and annual visits. AAA diameter increase is defined as ≥ 5mm increase in the largest maximum diameter at each year as 
compared to the earliest 1-month post-implantation measurement. 

3 Endoleaks and AAA diameter increase are classified as persistent when the same type of endoleak or AAA diameter increase 
was also identified in the previous window. 

4 The number of subjects with adequate imaging to assess endoleak is the number of subjects who had at least one readable image at the 
time of assessment or had an endoleak treated within the time period. For percentages, the numerator is the number of subjects with 
endoleak observed on any imaging assessment within the time period or had an endoleak treated within the time period. 

5 One subject experienced a Type Ia endoleak on day 0 and underwent re-intervention on day 0 due to aneurysm rupture; the subject 
recovered and continues regular follow-up and has had no Type Ia endoleaks reported since day 0. This subject is not included in this table 
as the Type Ia endoleak occurred on day 0 and the 1 month window starts on day 1. 
* No migration or endograft/EndoAnchor loss of integrity was reported at any timepoint. Migration is defined as a > 10 mm movement of 
the aortic endograft from its position at the 1-month post-implantation measurement. 



15

3.0 Worldwide Recalls, Safety Communications 
  and Field Safety Notices  

During the current reporting period for this clinical update (September 23, 2022-September 30, 2023), there have been 
no recalls for the Endurant Stent Graft System. 
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  and Field Safety Notices  
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no recalls for the Endurant Stent Graft System. 
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no recalls for the Endurant Stent Graft System. 
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  and Field Safety Notices  
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no recalls for the Endurant Stent Graft System. 

3.0 Worldwide Recalls, Safety Communications 
  and Field Safety Notices  

During the current reporting period for this clinical update (September 23, 2022-September 30, 2023), there have been 
no recalls for the Endurant Stent Graft System. 

3.0 Worldwide Recalls, Safety Communications 
  and Field Safety Notices  

During the current reporting period for this clinical update (September 23, 2022-September 30, 2023), there have been 
no recalls for the Endurant Stent Graft System. 

, Communications,
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4.0 Worldwide Commercial Experience 
 

Medtronic maintains a worldwide complaint system for analysis of commercial complaints. All 
Medtronic products are part of a closed-loop risk management system that routinely compares 
evaluated data between design requirements and post-market surveillance. 
Medtronic monitors the rate of complaints received and performs routine trend analysis to 
detect emerging trends for possible corrective and preventive action. Post-market surveillance 
of the devices is conducted through this worldwide complaint system. All reports in which an 
event occurred, and the device was suspected to be a contributory cause that resulted in 
serious injury or death are reported to the FDA as Medical Device Reports (MDR) per 21 
CFR Part 803. 
On a monthly basis, the Medtronic Product Evaluation Committee (PEC) reviews and evaluates 
unique complaints, potential new risks, and post market trends. The failure types and overall 
complaint rate per failure type are assessed and the level of risk associated with these failure 
types is evaluated in accordance with risk management procedures. If complaint rates exceed 
predicted threshold rates, an evaluation is conducted to determine whether escalation is 
required for additional investigation or reporting. 
Worldwide commercial experience for the Endurant stent graft family for the timeframe 
between September 23, 2022, to September 30, 2023, is summarized below. 

 
4.1 Commercial Experience Observations 
Medtronic reviewed all complaints and complaint trends related to the Endurant stent graft 
family in the timeframe of September 23, 2022, to September 30, 2023. Based on this review, 
Medtronic has concluded that no new safety or performance concerns have been observed, and 
no new or emerging safety trends have been identified from the complaint review performed. 
Similarly, the annual review of complaints and published literature has demonstrated 
acceptable field performance and favorable benefit to risk ratio for the Endurant stent graft 
family. There have been no systematic misuse or off-label use issues identified. 
From a post market surveillance perspective, there have been no new device learnings noted in 
this clinical update reporting period. Adherence to the IFU is recommended (particularly with 
regards to device sizing, patient selection, follow-up, etc.); thereby ensuring successful AAA 
treatment outcomes. Therefore, post market surveillance evidence suggests that device 
indications and contraindications are appropriate for the subject device. Endurant stent graft 
family continues to perform as expected with clinical benefit of treatment outweighing the 
risks. The device remains a safe and effective treatment strategy for its intended patient 
population. 

 
4.2 Treatment and Follow-up Considerations for Physicians 
The Endurant and Endurant II/IIs IFUs contain appropriate information on residual risks and 
their management as supported by available clinical evidence such as handling instructions, 
description of risks, warnings, precautions, contraindications, and instructions for managing 
foreseeable, and unwanted situations due to implantation of Endurant stent graft family. 
To minimize the likelihood of adverse events or potential clinical sequalae arising from the 
implantation of the Endurant stent graft family, Medtronic strongly recommends that 
physicians continue to follow existing guidelines for patient selection, patient care, imaging 
follow-up, and treatment surveillance listed in products’ Instructions for Use (IFU). Refer to 
Section 10 of the IFU for details about the Patient Follow-up and Selection. 
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4.3 Explant Analysis 
Explant data and analysis conclusions are used to guide ongoing product development, design 
improvements, and training programs. Between May 2009 and September 30, 2023, Medtronic 
completed explant analysis on 124 stent grafts from patients who had been implanted with 
Endurant, Endurant II/IIs bifurcated stent grafts, Endurant AUI, and Endurant II AUI stent 
grafts. These stent grafts were explanted and returned to Medtronic following conversion to 
open surgical repair or during autopsy. 
A total of five (5) explants were received by Medtronic between September 23, 2022, and 
September 30, 2023. All five (5) explants were explanted due to Type IIIb endoleaks and 
unknown endoleaks. Of these five (5) explants, two (2) were found to have no holes or tears to 
the graft material. The remaining three (3) showed graft material holes which could potentially 
be attributed to stent graft abrasion, patient anatomy and/or explanting tools. The implant 
duration for the three (3) explants with graft material holes, was between 55 and 124 months. 
There were no stent ring material observations (e.g., stent fractures) identified for these three 
(3) explants. 
The explant analysis review during this clinical update period did not reveal any unexpected 
failure modes and the stent graft observations noted are consistent with the explant reviews 
conducted in previous years. There is no trend regarding the location of the graft material 
holes. Medtronic will continue to analyze and evaluate explanted devices and report any 
product related findings in subsequent Clinical Updates. 
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5.0 Literature Review 
 

Medtronic conducted a literature search for worldwide unpublished and published reports for 
the Endurant Stent graft system between 01 September 2019 and 30 September 2023. There 
were no unpublished reports in this timeframe, and the search for published articles resulted in 
210 articles in this timeframe. Refer to Section 7for the bibliography of published and 
unpublished reports. 
A search criteria and omission criteria were established to filter the relevant articles pertaining 
to the Endurant stent graft family. The studies indicating the specific Endurant model, i.e. 
Endurant/Endurant II/Endurant IIs, chimney endovascular aneurysm repair (chEVAR or ch- 
EVAR)3 and short neck indication were included in the searches and analyzed. 
The clinical evidence derived from the available literature indicates that the Endurant stent 
graft family is safe and effective for endovascular abdominal aortic and infrarenal aneurysm 
repair. Most authors have concluded that the use of endovascular stent grafts such as Endurant 
stent graft family for the treatment of AAA is safe, effective, and a durable procedure. 
The Endurant stent graft family has been designed with suprarenal fixation, suprarenal anchor 
pins, and improved graft flexibility. These features may improve clinical outcomes and reduce 
the need for secondary procedures due to migration, aneurysm enlargement and endoleak 
because of the stent graft positive fixation and flexible design. Recent publications of short- 
term results following EVAR have concluded that the rates of morbidity and mortality 
associated with the procedure are low when used as indicated for the patient population in 
which the Endurant stent graft family is approved for use. They also indicate that overall mid to 
long-term results are acceptable. In general, the published literature since 2019 indicates that 
the overall risk of endovascular repair continues to decrease with newer generation devices, 
particularly when coupled with appropriate patient selection and endovascular technical skills. 
In summary, mid to long-term data indicate that with appropriate patient selection and careful 
follow-up, EVAR is a safe, effective, and durable treatment for abdominal aortic aneurysms. 
The articles analyzed as part of the literature review have met the appraisal criteria for 
suitability and contribution, and the overall conclusion was that the literature supports that the 
EVAR treatment is beneficial, useful, and effective for AAA patients. 
All studies included here have been assessed as scientifically valid and found to demonstrate 
adequate safety and clinical performance for the Endurant stent graft family. 
3 Chimney endovascular aneurysm repair (chEVAR or ch-EVAR) is not approved in the US. As such, use of the 
Endurant II/IIs device for chEVAR is outside of scope for this Clinical Update. 
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6.0 Conclusion 
 

Medtronic has provided information in this clinical update to help physicians make informed 
decisions regarding their patients with abdominal aortic aneurysms (AAA) or aortoiliac 
aneurysms who have or may be considering the Endurant, Endurant II and Endurant IIs stent 
graft system as their endovascular treatment option. Based on available clinical study data and 
world-wide commercial experience to date, it can be inferred that the Endurant, Endurant II, 
and Endurant IIs stent graft systems continue to provide a safe and effective treatment option 
for appropriately selected patients. 

 
Adverse Event Reporting 
Below are the instructions for reporting of adverse events: 

1. Any adverse event (clinical incident) involving the Endurant stent graft family should be 
reported to Medtronic Vascular immediately. To report an incident, call (800) 465-5533 
(in the US). To report an incident outside the US, please contact your Medtronic Sales 
Representative. This information may also be reported to FDA’s MedWatch reporting 
system by phone (1-800-FDA-1088), fax (1-800-FDA-0178) or to the MedWatch website 
at www.fda.gov/medwatch. Form 3500 should be used for reporting adverse events. 

2. Forward patient films, explant data and explanted stent to Medtronic Vascular. 
3. For additional information, contact your local Medtronic Vascular representative, or call 

1-800-678-2500. 
 

Patient Follow-up and Selection: 
All patients should be advised that endovascular treatment requires life-long, regular follow-up 
to assess their health and the performance of their endovascular graft. Patients with specific 
clinical findings (e.g., endoleaks, enlarging aneurysms, or changes in the structure or position 
of the endovascular graft) should receive additional follow-up. Patients should be counseled on 
the importance of adhering to the follow-up schedule, both during the first year and at yearly 
intervals thereafter. Patients should be informed that regular and consistent follow-up is a 
critical part of ensuring the ongoing safety and effectiveness of endovascular treatment of 
AAAs. 
Physicians should evaluate patients on an individual basis and prescribe follow-ups relative to 
the needs and circumstances of each individual patient. The recommended imaging schedule is 
presented in Table 6-1 below. This schedule outlines the minimum requirement for patient 
follow-up and should be maintained even in the absence of clinical symptoms (e.g., pain, 
numbness, weakness). 
As seen from the longer-term clinical data as well as commercial experience, certain events 
manifest themselves after 12 months. Detection of such events in a timely manner is important 
to prevent further complications. Therefore, Medtronic strongly recommends that patients 
with endovascular stent grafts should follow a regular imaging schedule such as the one 
shown in Table 6-1 below. 
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Table 6-1: Imaging Recommendations 
 

 
Interval 

 
Angiogram CT1, 2[Contrast and 

Non-Contrast] 
Abdominal 

Radiographs 

Pre-Procedure  X  

Procedural X   

1 Month  X  

12 Month (annually 
thereafter) 

 
X X3 

1CT evaluation may include “3-phase technique,” volume studies, 3-D reconstruction, or computer-aided measurements. 2 If the patient is 
unable to tolerate a CT with contrast, then a CT without contrast and/or a duplex ultrasound may be considered to assess the aneurysm and 
stent graft integrity. 
3 Based on the quality of the imaging obtained, an abdominal radiograph may be performed in addition if the imaging was unable to assess 
stent graft integrity. 
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