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Executive Summary 
Observations of Type IIIb endoleak, stent fracture, and stent ring detachment initially 
identified in three Valiant Navion clinical study patients resulted in Medtronic’s rapid and 
voluntary recall of the Valiant Navion™ thoracic stent graft system on 17 February 2021. 

An investigation was launched to understand the underlying reasons for these recall-related 
observations. The findings revealed a combination of two technical root causes that 
occurred together and were unique to the specification for the Ultra High Molecular Weight 
Polyethylene (UHMWPE) suture used in Valiant Navion: decrease in suture strength over time 
after electron beam sterilization and higher than anticipated in vivo loading conditions that 
led to the recall-related observations. Distinctly, no other Medtronic commercial devices 
contain this same combination of technical conditions that led to the recall- related 
observations. 

Potential safety concerns to date for Valiant Navion have included Type I and IIIb endoleaks, 
stent ring detachment, and stent fracture. Medtronic initiated several actions to respond to 
patients’ and physicians’ needs, including monitoring programs and regular reporting to the 
Food and Drug Administration. Medtronic continues to maintain its deep commitment to 
patient safety and to developing safe and effective products to treat lesions in the 
descending thoracic aorta using minimally invasive procedures.  

Background 
The Valiant Navion™ thoracic stent graft system was indicated for the endovascular repair of 
all lesions of the descending thoracic aorta. It was designed with improved conformability 
and a lower profile than its predecessor. 

Valiant Navion thoracic stent graft overview and design: The Valiant Navion Stent Graft 
(Figures 1 and 2) is a self-expanding, tubular endoprosthesis composed of polyester graft 
fabric and a stent scaffold made from nitinol wire. It was delivered endoluminally via access 
through the femoral or iliac artery to the site of the lesion using the Valiant Navion delivery 
system. The pre-loaded stent graft was advanced to the diseased location over a guidewire 
and self-expanded upon deployment. 

The metal scaffolding was composed of a series of sinusoidal nitinol stents stacked in a 
tubular configuration, attached to the polyester graft fabric with non-resorbable suture. 
Specifically, UHMWPE suture was used to attach all stents to the graft material, except for the 
proximal/bare stent, internal stent, and support stents, which used polyester (PET) sutures. 
Additionally, UHMWPE suture was used along the length of the graft at the seam, to shape 
the flat material into a rolled cylinder, and to attach the radiopaque markers. The final 
packaged Valiant Navion device was sterilized via electron beam sterilization. 
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Figure 1. Image of the Valiant Navion FreeFlo Stent Graft and the types of sutures used in its 
construction. 

Figure 2. Image of the Valiant Navion Covered Seal Stent Graft and the types of sutures used 
in its construction. 
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Navion Clinical Trial and Events Leading to the Voluntary Recall: The Valiant Evo Global 
Clinical Program was a prospective, non-randomized, single-arm study that enrolled patients 
both within and outside the United States from April 2016 to March 2018 (ClinicalTrials.gov 
identifiers, Valiant Evo International trial: NCT02625324 and Valiant Evo US trial: 
NCT02652949). 

Valiant Navion received the first commercial market approval in October 2018 based on the 
results of the Valiant Evo Global Clinical Program. After approval, Valiant Navion was 
implanted in approximately 14,000 patients globally. 

The clinical program enrolled a global cohort of 100 patients with descending thoracic 
abdominal aneurysm or penetrating atherosclerotic ulcers (PAU). Overall, outcomes within 
the first 30 days were positive, and access or deployment failures were not seen (Azizzadeh 
et al., 2019).1et al., 2019).1 

At the end of the one-year follow-up period, overall survival was almost 90%, aneurysm-
related mortality was 3%, and 94.8% of patients did not have secondary procedures. Five 
patients had a total of six secondary procedures, and nine patients had type I or type II 
endoleaks. (Verzini et al., Aug 2021).2 No graft structural failures or Type IIIb endoleaks were 
reported through one year of follow-up.  

Beginning in December 2020, observations of Type IIIb endoleak, stent fracture, and stent 
ring detachment were initially identified in three Valiant Navion clinical study patients 
resulting in the voluntary recall of the Valiant Navion™ thoracic stent graft system on 17 
February 2021 (Figure 3).  

Figure 3. Navion recall timeline. 
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As of the time of the Verzini et al., 2021 publication3, 11 patients had graft structural failures 
between one- and four-years post implantation. Among these failures, five patients had a 
type IIIb endoleak, and four of five patients had stent fractures in line with the graft seam. 
Three of these four patients had a procedure to exclude the Type IIIb endoleak, and one 
patient died four days following reintervention after experiencing hypotension. The 
remaining six patients had stent ring enlargement and no stent fractures or Type IIIb 
endoleaks. Of these six patients, one patient died from unknown causes and the other five 
patients continued to be monitored as shown in Figure 4 (Verzini et al., April 2021).3 

Figure 4. First four-year outcomes of patients treated with the Navion stent graft. 

Medtronic’s Response to the Voluntary Recall 
Medtronic provided guidance to the physician and patient community with a recall 
notification on 17 February 2021. Medtronic recommended that physicians should follow 
best clinical practices and make substantial efforts to obtain annual follow-up information 
according to the imaging recommendations described in the Instructions for Use (IFU). 
Additional recommendations included that physicians review their available imaging for 
patients treated with the Valiant Navion Thoracic Stent Graft while paying close attention to 
stent fractures and Type IIIb endoleaks. Medtronic continued to examine patients’ images 
from the Valiant Evo global clinical program as well as those of commercial patients via 
image review and complaint file reviews to facilitate a root cause investigation and to 
provide continued support to physicians and patients. 
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Medtronic convened an Independent Physician Quality Panel (IPQP) with the start-up of 
these recall-related activities. The IPQP was composed of vascular surgeons and was 
convened to gather feedback and guidance around the Navion recall, specifically regarding 
patient follow-up recommendations. A communication based on the updated information 
was shared via a letter to doctors, health care professionals, and customers on 21 May 2021. 
Medtronic, with the support of the IPQP, provided a recommendation that physicians contact 
patients implanted with the Valiant Navion Thoracic Stent Graft and perform computed 
tomography (CT) imaging with contrast every six months, or as frequently as deemed 
appropriate by the physician’s medical judgement. CT imaging with contrast is necessary for 
a full evaluation of the stent graft; however, a non-contrast CT was recommended for 
patients with contraindications to contrast. 

Medtronic also shared with physicians an article from the Journal of Vascular Surgery3 that 
showed imaging findings from the Valiant Evo Global Clinical Trial to help physicians 
recognize Type IIIb endoleak, stent fracture, and/or stent ring enlargement and detachment 
observations. Medtronic’s recommendation of CT imaging with contrast every six months for 
patient management aligned with the suggestions in this publication.3 The publication 
includes the definitions of stent ring changes and information on the best practices to 
identify imaging observations. 

In July 2021, Medtronic began implementation and communication regarding the Safety 
Assessment for Everyone – Navion (SAFE-N) global program. The SAFE-N program was 
created and voluntarily funded by Medtronic and is intended to support those impacted by 
the global Valiant Navion recall. SAFE-N was established to:  

1. Aid physicians, practice groups and hospitals to collect and analyze patient imaging
and information by facilitating access to an independent core laboratory to provide
feedback to physicians of any graft failure observations.

2. Facilitate physician interactions with an Independent Physician Advisory Committee
(IPAC). IPAC was convened to monitor progress, review data provided by physicians
for Valiant Navion patients and advise on any further changes to patient management
recommendations.

3. Provide patients implanted with Valiant Navion access to supportive resources and
financial assistance as needed for out-of-pocket expenses directly related to the need
for additional imaging or reintervention, and device credits to facilities, with
reimbursement passed along to the patient, under certain circumstances.

https://www.jvascsurg.org/article/S0741-5214(21)00640-6/fulltext
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Medtronic collected data and imaging that were submitted by physicians and facilities via 
SAFE-N. The information was derived from the follow-up visits of implanted patients and 
included basic demographic information for all patients and more detailed information with 
confirmed device-related observations such as medical history related to aortic disease, 
secondary procedures, and outcomes. This information helped to inform the root cause 
analysis, and allowed an independent core laboratory to identify and communicate 
observations to submitting physicians to help guide future recommendations.   

Analysis of Imaging Observations by an Independent Core Laboratory 
The Navion clinical trials were originally designed to include clinical and imaging follow-up 
with analysis by an independent core laboratory (NAMSA (formerly Syntactx), New York, NY) 
through one year. A total of 100 patients were enrolled between April 2016 and March 2018. 
The sponsor initiated an investigation in which all sites were asked to submit all follow-up 
and future imaging studies beyond one year to the core laboratory for review, including from 
patients who had withdrawn from the study. The core laboratory analyzed all recall-related 
core laboratory-reported imaging observations of Type IIIb endoleak, stent fracture, and/or 
stent ring detachment. Available imaging data analyzed via this process were entered into 
the SAFE-N database. 

Definitions of the Imaging Observations (as Applied by the Independent Core 
Laboratory) 
The following definitions of the imaging observations were used by the independent core 
laboratory: 

1. Type IIIb endoleak: defined as blood flow through a fabric disruption confirmed with
computed tomography angiography (CTA).

2. Stent fracture: stents were considered fractured if there was a visible gap in the stent
ring and confirmed with CT or plain film X-ray.

3. Stent ring detachment: defined as an increase in the diameter of a nitinol stent ring
beyond 1 mm of the nominal graft diameter as measured by CT. Stent ring
enlargement and stent ring migration were both considered signs of stent ring
detachment.
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Current Patient Management Recommendations 
Medtronic continues to recommend that physicians monitor their patients implanted with the 
Valiant Navion Thoracic Stent Graft and perform CT imaging with contrast every six months, 
or as frequently as deemed appropriate by the physician’s medical judgement. This 
guidance may be updated as necessary.  If stent ring detachment and/or stent fracture 
without the presence of an endoleak are detected, physicians should consider when 
developing an appropriate treatment and/or monitoring plan, that stent ring detachment 
may be a precursor to the development of endoleak and/or stent fracture. If an endoleak is 
detected, it is recommended to treat in accordance with standard of care practices or to 
refer to medical society guidelines [See Society for Vascular Surgery guidelines here]. If 
questions arise about treating or monitoring these observations, the Medtronic Aortic 
Medical Affairs team can be contacted, and they will triage queries to the IPAC. 

Valiant Navion Root Cause Investigation 
Following the reported device failures, Medtronic launched an internal root cause 
investigation concurrently with the imaging analyses and associated activities in response to 
the voluntary recall. The root cause investigation examined the Valiant Evo clinical trial 
patient dataset as well as available imaging from the commercial Navion population. The 
preliminary analysis of structural failures of the Navion device in 11 Valiant Evo clinical trial 
patients was reported in the Journal of Vascular Surgery.3A total of 16 subjects from the 
Valiant Evo study had recall-related observations of Type IIIb endoleak, stent fracture, and/or 
stent ring detachment that were used to determine the failure modes from the root cause 
investigation.  

A preliminary analysis suggested potential for loss of suture integrity, which could lead to 
separation of the longitudinal seam of the stent graft or stent ring detachment from the 
surface of the graft fabric. Based on clinical imaging analysis, bench testing, engineering 
assessment, and computational techniques such as finite element modeling, Medtronic 
identified the following two technical root causes that, only when combined, led to the 
UHMWPE suture failures and resulted in the subsequent Valiant Navion recall-related 
observations (Type IIIb endoleak, stent ring fracture, and stent ring detachment) 

1. Decrease in suture strength over time after electron beam sterilization: molecular
weight of sterilized, aged Valiant Navion UHMWPE suture decreased by ~19.5% over
60 months. A further reduction in molecular weight continued during storage and
after implantation when exposed to oxygen and physiological temperature.

2. Higher than anticipated in vivo loading conditions: stent graft kinking that may have
caused ~40% increase in chronic load on sutures due to graft lumen ellipticity;
excessive graft-to-graft oversizing may have caused >10x higher than anticipated
forces on the suture that attached the stent ring to the stent graft; the suture-level
fatigue lifetime decreased by ~2-3 times when subjected to 2x higher chronic loads.

https://www.jvascsurg.org/action/showPdf?pii=S0741-5214%2820%2931521-4
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It is important to note that these two root causes must occur together to result in the recall-
related observations. When the suture strength is decreased over time after electron beam 
sterilization, the force that is needed to break the suture is lower than before it was 
degraded. If in vivo loading conditions are equal to or greater than the suture’s break force 
(i.e., suture strength), then the suture breaks (i.e., suture failure); if that suture was used to 
attach the stent ring or to construct the seam, then this may have led to the observed stent 
ring detachment or Type IIIb endoleak, respectively (Figure 5). 

Figure 5. Valiant Navion Technical root cause investigation conclusion. 

Based on these technical root causes, patients with both suture degradation and higher than 
anticipated in vivo loading conditions were more susceptible to experiencing the recall 
related observations. Although Valiant Navion devices may experience a decrease in suture 
strength over time, not all patients may experience the kink and aggressive stent graft 
overlap that would cause higher in-vivo loading conditions and result in Type IIIb endoleak, 
stent ring detachment, and stent fracture. 

The use of both electron beam sterilization and the specification of UHMWPE suture was 
unique to Valiant Navion and there are no other commercial Medtronic devices that are 
impacted. Medtronic conducted an internal analysis and confirmed that there were no other 
commercial Medtronic devices that shared this specific suture-sterilization process 
combination. 

More 
Susceptible to 
Experiencing 

Recall Related 
Observations 



Valiant Navion Summary Document 
Past, Present, and the Path Forward 

Page 10 of 11 US-CV-2500249

Ongoing Imaging Analysis, and Reporting 
Medtronic has previously provided and continues to provide updates on the Valiant Navion 
recall and recall-related failures to regulatory authorities as appropriate. As initially 
communicated at the time of the global recall, the observations included stent fracture, stent 
ring detachment, and Type IIIb endoleak. While no other endoleak types were observed in 
the findings that initiated the recall during the root cause investigation, Medtronic cautioned 
that other endoleak types could potentially result from the observed device failures. This was 
communicated to physicians and regulators in May 2022 where Medtronic indicated via a 
Dear Doctor Letter, “stent ring detachment may be a precursor to the development of 
endoleak and/or stent fracture.” As a component of SAFE-N, imaging data were collected 
from the patients who have been implanted with the Valiant Navion Thoracic Stent Graft 
globally. As of December 31, 2024, images from 1866 clinical trial and commercial patients 
have been analyzed by an independent core laboratory, from which a total of 154 patients 
had at least one observation. Some patients had multiple observations as summarized in 
Table 1. Most of the observations to date were initially documented during follow-up at two 
years or later; however, in some cases, observations were first seen as early as eight months 
after implantation. 

Table 1. Imaging analysis of observations from Navion implants conducted by an 
independent core laboratory.  

Type of observation (1866 patients with imaging 
reviewed by the independent core laboratory) 

Number of patients with confirmed 
observations** 

Stent ring detachment* 118 

Type IIIb endoleak 83 

Stent ring fracture 32 

Type Ia/Ib endoleak with detachment 4 

*Stent ring detachment can be observed as stent ring enlargement and/or stent ring migration.
**Some patients had multiple observations.
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Conclusions 
Medtronic is committed to ensuring that our products are safe, effective, and reliable. We 
continue to proactively monitor, report, and respond to events surrounding the Valiant 
Navion recall and will continue to inform and update physicians and other health 
professionals about current recommendations. Medtronic monitors recall-related failures on 
imaging collected through the SAFE-N program, as well as through review of commercial 
complaints reported for Valiant Navion. The SAFE-N program is available and accessible to 
physicians and patients and can be accessed by reaching out to rs.safe-n@medtronic.com. As 
always, Medtronic requests notification of any adverse events or quality problems associated 
with use of this product. Adverse reactions or quality problems experienced with the use of 
this product may also be reported to the FDA's MedWatch Adverse Event Reporting program 
either online, by regular mail, or by fax. Medtronic encourages physicians to also share the 
information with anyone in their organization who needs to be aware of the 
recommendations or to whom product was transferred.  

Medtronic has used the valuable lessons learned from the Valiant Navion recall and root 
cause investigation experiences to innovate in potential future designs of its thoracic stent 
graft systems, eliminate the failure modes identified in the Navion root cause investigation, 
and maintain leadership as a trusted partner in physician, patient, and community 
relationships. Through these initiatives, Medtronic has deepened its commitment to quality 
and patient safety. 
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