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Figure 1. Approved thoracic stent grafts: 
C-TAG (A), TX2 ProForm (B), Valiant (C), 
Relay (D).

This 2013 TEVAR update represents a follow-up to the 2012 VDM article that summarized the 

thoracic endovascular landscape.1 Unlike the previous article, the current update has been con-

structed using a format with only limited text and commentaries. It is our hope that, while be-

coming an excellent vehicle to highlight all relevant and newsworthy regulatory, technology, and therapy 

trends and developments, this update will also prove easier to read and emerge perhaps as a more malleable 

and versatile platform for subsequent offerings of annual or semiannual updates. 
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TECHNOLOGY UPDATE 
Noteworthy technology updates and evolutions  

(Table 3) can be summarized as follows:

•   Branched devices (Figure 2): the Medtronic Mona 

LSA subclavian-branch Valiant stent-graft project has 

attracted a great deal of interest because it represents 

an important innovation (Figure 2A) and because 

of the unique and brand-new FDA-sanctioned regu-

latory pathway that enabled the new technology to 

be channeled through an expedited investigational 

process and to undergo first-in-human implantation 

in the United States (Figure 2B). This is a “first” for 

such a device to be so tested in many years.

•  Physician-modified devices (Figure 3) have received 

considerable attention in the recent past, including 

a number of publications from a few centers of ex-

cellence where such complex aortic procedures are 

increasingly performed.2,3 It is reassuring and not sur-

prising that most of these efforts have been supported 

by an FDA-approved investigational device exemp-

tion. No doubt most such developments are largely 

the result of a lack of availability of branched and 

fenestrated devices in this country and are likely to 

cease for the most part as new technologies become 

more commonplace in the foreseeable future. It is 

also important to note that modifying a commercial 

device in such a manner violates the manufacturer’s 

seal of approval and warranty and carries significant 

risks and potential pitfalls. 

Table 1. FDA-Approved Thoracic Stent-Grafts 

Conformable TAG (Gore)

TX2 Pro-Form (Cook)

Valiant (Medtronic)

Relay (Bolton)

Table 2. Approved On-Label Indications  
in the United States

Thoracic aortic aneurysm: all approved stent-grafts

Penetrating atherosclerotic ulcer: TX2, Valiant, Relay

Blunt thoracic aortic injury: C-TAG, Valiant

Type B aortic dissection: C-TAG

Table 3. TEVAR Technologies

Branched and fenestrated

Physician-modified devices

Branched arch stent-grafts

Devices for the ascending aorta 

Low profile

Better bare-metal self-expanding stents  
for dissections

UNITED STATES REGULATORY UPDATE
Table 1 lists the 4 currently approved and commercially available thoracic stent-graft devices in the United 

States (Figure 1). Additional stent-graft choices exist in other countries. 

Table 2 depicts the approved on-label indications. Recent approval of the Conformable TAG (C-TAG; Gore) 

device qualifies easily (in the author’s view) as the most significant development of 2013 so far.
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•  Arch endograft designs with multiple branches  

(Figure 4) are being tested but remain experimental 

and unproven at this time.4

•  Ascending aorta designs (Figure 5) are beginning 

to emerge as anatomical opportunities for endovas-

cular repair of some patients with acute type A dis-

sections are becoming more clear. While much work 

remains to be done before any of this becomes part 

of the TEVAR armamentarium, these developments 

are nonetheless exciting as they offer hope of creat-

A B

Figure 2. Valiant left-subclavian branch device (A); First-in-human case performed in the United States (B)  
(courtesy Dr Frank Arko).

Figure 3. Physician-modified device.

Figure 4. Cook’s investigational multibranched 
endograft for arch repair.
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ing a viable nonsurgical treatment option that may 

be applicable in a significant minority of such cases. 

•  Lowering the profile of thoracic stent-grafts has re-

mained an elusive goal through the last wave of tech-

nological refinements and new device iterations. But 

at last, this will change for good as 20 Fr maximum 

outer diameter delivery system profiles are now all 

but sure to become a reality and, more importantly, 

available in the near future. 

•  Lastly, softer and gentler bare-metal stents  

(Figure 6) are likely to become available soon for 

use as a composite combination with a proximal 

thoracic stent-graft (PETTICOAT: provisional 

extension to induce complete attachment) in the 

treatment of extensive type B dissections. 

Figure 5. Second-generation prototype of Cook’s ascending aortic stent-graft.

Figure 6. Modified/improved bare-metal stent for use 
as a composite combination with a proximal stent-graft 
in extensive dissections — not approved or available in 
the United States.
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TEVAR THERAPY TRENDS 
Tables 4 to 6 depict trends in TEVAR therapies. 

Table 4. Thoracic Aortic Aneurysm

Shift from open repair to TEVAR for most 
aneurysms of the descending thoracic aorta

Increasing use of hybrid arch repair

Evolving technical capabilities to treat TAA 
with branched/fenestrated grafts and  
chimney/parallel grafts

Table 5. Type B Aortic Dissection5-10

C-TAG now approved for on-label use

Shift from open repair to TEVAR intervention for treatment of 
most cases of complicated aortic dissection

Gradual emergence of a high-risk uncomplicated subset of 
patients who might benefit from early endovascular interven-
tion: false lumen (FL) diameter >22 mm, partial thrombosis of 
FL, large primary entry tear, uncontrolled hypertension, and 
perhaps a few others

Best medical therapy remains the mainstay for treatment of 
most patients with uncomplicated dissection

Use of composite proximal stent-graft: distal bare-metal stent 
(PETTICOAT) shown to produce good early results, but ulti-
mate role and indications remain unclear

Increased reporting of techniques and devices used to close 
the patent FL and disconnect its abdominal/chest components 
in select cases of chronic extensive dissections

Table 6. Blunt Thoracic Aortic Injury11-13 

Approved on-label TEVAR indication: C-TAG 
and Valiant stent-grafts

Total shift from open repair to TEVAR for most 
if not all patients suffering from thoracic trau-
matic aortic injuries

Recognition and increasing acceptance of 
injury grading (classification) as a guide to 
select cases that may not require repair

Continuing uncertainties regarding long-term 
results, especially for the very young

Table 7. Important Unmet Needs in Thoracic Endografting

Dissection-specific endograft designs

Further clarification on which uncomplicated dissection patients should be considered for early TEVAR  
intervention and not best medical therapy alone

Better definition of anatomical suitability for stent-graft repair in the setting of type A aortic dissection

Further development and testing of single and multibranched stent-grafts

Refinements and more data on which TAA patients should not have any kind of repair at all (regardless of 
aneurysm size)

Lastly, Table 7 summarizes briefly the most significant unmet needs as they remain unresolved in the 2013 

TEVAR landscape: 
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