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Patil et al. [1] should be commended for providing
a broad and timely overview of the contemporary role of
endovascular therapy across the spectrum of aortic disease.
Their review captures an essential truth of current practice:
endovascular treatment has moved well beyond proof of
concept in abdominal aortic aneurysm, descending thoracic
aneurysm, rupture, traumatic aortic injury, and complicated
type B dissection. Indeed, in many settings, endovascular
treatment has progressed beyond the status of being a mere
alternative. The next stage of progress in aortic care is no
longer defined simply by the expansion of endovascular ca-
pability, but rather by the transition from an “endovascu-
lar first” mindset to an “endovascular right” strategy. This
strategy is grounded in patient selection, device-specific
durability, anatomy, frailty, sex-related differences, and the
anticipated burden of surveillance and reintervention [1,2].

Operationally, “endovascular right” may be under-
stood as the point at which an endovascular strategy offers
not only less immediate physiologic insult, but also an ac-
ceptable lifetime aortic plan. In practical terms, this means
that four questions should be addressed before treatment:
Is the anatomy suitable for a specific device rather than for
endovascular repair in general? Is the expected durabil-
ity proportionate to life expectancy and aortic risk? Can
patients adhere to the necessary surveillance and tolerate
possible secondary procedures? Would an open repair of-
fer superior durability at an acceptable perioperative cost?
This framework does not rule out open and endovascular
surgery. Rather, it uses open repair as the durability bench-
mark and endovascular repair as the preferred strategy only
when its early benefit is not offset by an excessive late bur-
den.

This is particularly evident in the infrarenal abdominal
aorta. Elective endovascular aortic repair (EVAR) is now
well established, and an endovascular-first strategy is the
contemporary standard for rupture whenever anatomy and
logistics allow it [2]. However, the success of EVAR can-
not be judged at the time of implantation alone, and long-
term surveillance is not ancillary to treatment, but rather
part of the treatment. Late sac behavior, occult endoleak,
loss of seal, component failure, and the cumulative burden
of secondary procedures remain central to the true assess-
ment of benefit [2,3]. Long-term randomized data remain

instructive in this regard: in EVAR trial 1, the early sur-
vival advantage of EVAR over open repair was lost dur-
ing extended follow-up, and open repair showed lower to-
tal and aneurysm-related mortality after 8 years [4]. More-
over, late secondary sac rupture accounted for 13 aneurysm-
related deaths after EVAR versus two after open repair. Al-
though these data reflect earlier-generation devices and his-
torical practice, the conceptual lesson remains contempo-
rary: EVAR is not a single procedure, but a longitudinal
treatment pathway. In this respect, the field has learned
difficult but important lessons from device-specific failure
patterns. The focused update by the European Society for
Vascular Surgery (ESVS) on Nellix (Endologix, California,
USA) stent-graft and recent explant analyses showed that
some late failures were not isolated events but rather man-
ifestations of intrinsic durability problems [5,6]. Similar
concerns arise from reports of late AFX2 (Endologix, Cal-
ifornia, USA) endograft failure with fabric tear and stent
fracture [7,8]. These experiences should not be used as ar-
guments against endovascular repair, but as reminders that
the biology of the aorta and the mechanics of the graft con-
tinue to interact long after the patient leaves the operating
room.

The emergency setting offers the clearest example of
the progression of endovascular therapy. In ruptured ab-
dominal aneurysm, the debate has now largely shifted from
whether EVAR is appropriate to how rapidly the anatomy
can be assessed, the hemorrhage controlled, and the treat-
ment delivered within structured pathways [2]. This also
applies to large sectors of thoracic emergency care, where
minimally invasive treatment has not only reduced phys-
iologic insult but also widened the pool of treatable pa-
tients, including older and frailer individuals who histori-
cally might not have been considered for open repair [1].
Nevertheless, even in these life-saving scenarios, immedi-
ate technical success does not eliminate the need for durable
planning. Emergency endovascular therapy should not be
equated with definitive simplicity.

This principle is especially relevant for the thoracic
aorta. Thoracic endovascular aortic repair (TEVAR) has
transformed the treatment of descending thoracic disease,
but long-term durability remains a major unresolved issue.
Late endograft migration is a clinically relevant complica-
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tion that can undermine the seal, alter branch relationships,
and drive complex redo procedures years after an appar-
ently successful index operation [9]. A recent systematic
review and meta-analysis reported a pooled late endograft
migration rate of 4%, with reintervention required in ap-
proximately one third of migration cases, and a migration-
related mortality rate of about 5% [9]. This is not simply
a historical problem of first-generation devices. It also re-
mains pertinent whenever long, angulated, or degenerative
thoracic segments are treated, and when initial landing-zone
assumptions prove too optimistic over time [9]. The con-
sequences are conceptual as much as technical: TEVAR
should be judged not only by perioperative stroke, paraple-
gia, and mortality, but also by the capacity to remain me-
chanically stable within a changing aorta.

At the same time, any contemporary editorial on
this subject should acknowledge that the frontier has al-
ready moved beyond standard EVAR and TEVAR. Com-
plex abdominal aortic aneurysms and thoraco-abdominal
aneurysms are increasingly at the center of endovascular
innovation. Fenestrated, branched, and inner-branch de-
vices, including off-the-shelf solutions, are expanding treat-
ment possibilities in juxtarenal, pararenal, and thoraco-
abdominal disease, even in urgent settings [10,11,12]. Here
also, the field is moving from a focus on technical feasi-
bility to a focus on long-term durability. Target-vessel in-
stability, branch-related reinterventions, bridging stent per-
formance, and long-term renovisceral patency now rep-
resent the new cost of success with minimally invasive
procedures [10,11,13]. In other words, although complex
EVAR has solved some access and exposure problems, it
has created a new durability frontier at the level of the tar-
get vessels themselves. Hence, the relevant question is no
longer whether fenestrations or branches can be catheter-
ized, but whether target-vessel patency, bridging-stent ge-
ometry, and endograft stability remain reliable over the ex-
pected lifetime of the patient [10,11].

Management of the proximal thoracic aorta reflects
a similar evolution. Patil et al. [1] correctly emphasize
that the left subclavian artery and the aortic arch are cur-
rent areas of intense innovation. However, in recent years,
the discussion has moved past whether the left subclavian
artery (LSA) should be revascularized, and increasingly
to how it should be preserved with minimum physiologic
penalty in often fragile patients. Dedicated single-branch
platforms are pushing zone 2 TEVAR toward a genuinely
total endovascular paradigm in cases with selected anatomy
[14,15]. This trend is particularly attractive in frail patients,
in whom avoiding cervical debranching may have real value
[16]. However, with the aortic arch, technical elegance is
still constrained by neurologic reality. Custom-made and
off-the-shelf branched or fenestrated arch solutions are ad-
vancing rapidly, but stroke remains the true frontier in this
field [17]. The arch does not merely represent another seal-
ing challenge, but is also the site where hemodynamics,

supra-aortic branch management, embolic risk, and cere-
bral protection converge unforgivingly.

Dissection represents another domain in which the
field is maturing from simple coverage strategies and more
towards remodeling. TEVAR is already established for
complicated type B dissection and is increasingly consid-
ered for selected, uncomplicated patients at higher risk
of adverse remodeling [1]. However, contemporary con-
siderations are not limited to proximal entry tear clo-
sure. Adjunctive techniques such as provisional extension
to induce complete attachment (PETTICOAT) and stent-
assisted balloon-induced intimal disruption and relamina-
tion in aortic dissection (STABILISE) have become highly
relevant because they aim to achieve whole-aorta remodel-
ing rather than just proximal exclusion [18]. Their growing
visibility reflects a broader conceptual shift: success in dis-
section is increasingly measured by downstream true-lumen
expansion, false-lumen behavior, and a reduction in late
aneurysmal degeneration. In contrast, appropriate caution
is required for the ascending aorta. The 2025 ESVS con-
sensus makes clear that ascending TEVAR is still a highly
selected strategy for expert centers rather than a mature re-
placement for open surgery [19]. The Michigan experience
with mesenteric malperfusion in acute type A dissection is
important because it demonstrates how endovascular tools
can be integrated into a staged rescue strategy [1]. How-
ever, it should also be considered as a lesson in selection
rather than generalization.

Perhaps the most important evolution is that patient
selection is no longer reducible to neck length, access di-
ameter, or landing-zone measurements alone. Sex-related
differences and frailty are now core considerations.

In pooled analyses, women undergoing EVAR have
consistently shown worse perioperative outcomes, and such
disparities may be even more pronounced with complex en-
dovascular repair [20,21,22]. This may partially reflect sex-
related differences in access and infrarenal neck morphol-
ogy rather than simple differences in aneurysm diameter
thresholds. Patient frailty is an equally important dimen-
sion. In both standard EVAR and thoraco-abdominal en-
dovascular repair, frailty is a determinant of early and late
outcome, rather than simply a background descriptor [16].
Thus, “endovascular right” means asking not only whether
a graft can be implanted, but whether the patient will bene-
fit from the entire subsequent pathway involving imaging,
surveillance, adjunctive procedures, and the possibility of
future reintervention.

The timely review by Patil et al. [1] is valuable be-
cause it addresses this very question. It encapsulates a field
that has already demonstrated where endovascular ther-
apy is unquestionably established, where it clearly shows
promise, and where its limits are still visible [1].

The next decade in aortic care will not be defined
simply by more devices or broader indications, but rather
by the more precise matching of patients to procedures.
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These include device-specific anatomy, biological fitness,
frailty, sex-specific access and neck morphology, life ex-
pectancy, and willingness or ability to undergo lifelong
surveillance. Innovation will remain essential, especially
in the areas of lower-profile devices, improved conforma-
bility, branch stability, cerebral protection strategies, arti-
ficial intelligence-assisted planning, and more individual-
ized surveillance algorithms, all of which may reduce the
late cost of minimally invasive success. However, these
advances should serve a defined clinical objective: to se-
lect the repair method for the individual patient that offers
the best balance between early safety, long-term durability,
surveillance burden, and reintervention risk.

If “endovascular first” is used to describe the momen-
tum of the past era, “endovascular right” should define the
discipline of the next era.

Abbreviations

EVAR, endovascular aortic repair; ESVS, European
Society for Vascular Surgery; TEVAR, thoracic endovascu-
lar aortic repair; LSA, left subclavian artery; PETTICOAT,
provisional extension to induce complete attachment; STA-
BILISE, stent-assisted balloon-induced intimal disruption
and relamination in aortic dissection.

Author Contributions

GGdC and WM designed the research study and per-
formed the literature search and data extraction. GGdC pro-
vided expert input on vascular surgery methodology and
contributed to the interpretation of results. WM and LdM
assisted in data analysis, reference verification, and quality
assessment. GGAC and WM drafted the manuscript. LdM
critically revised it for important intellectual content. All
authors contributed to editorial changes in the manuscript.
All authors read and approved the final manuscript. All au-
thors have participated sufficiently in the work and agreed
to be accountable for all aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding

This research received no external funding.

Conflicts of Interest

The authors declare no conflicts of interest.

Declaration of AI and Al-Assisted
Technologies in the Writing Process

During the preparation of this work, the authors used
ChatGPT-5.5 to check spelling, grammar, and language

&% IMR Press

clarity. After using this tool, the authors reviewed and
edited the content as needed and take full responsibility for
the content of the publication.

References

[1] Patil R, Ramdeen S, Kazaleh M, Eliason J, Yang B, Williams
DM. The Role of Endovascular Treatment in the Management
of Aortic Aneurysm, Dissection, and Other Diseases. The Heart
Surgery Forum. 2026; 29: 50270. https://doi.org/10.31083/HS
F50270

[2] Wanhainen A, Van Herzeele 1, Bastos Goncalves F, Bellmunt
Montoya S, Berard X, Boyle JR, et al. Editor’s Choice — Euro-
pean Society for Vascular Surgery (ESVS) 2024 Clinical Prac-
tice Guidelines on the Management of Abdominal Aorto-Iliac
Artery Aneurysms. European Journal of Vascular and Endovas-
cular Surgery. 2024; 67: 192-331. https://doi.org/10.1016/j.ejvs
.2023.11.002

[3] Baderkhan H, Wanhainen A, Haller O, Bjorck M, Mani K.
Editor’s Choice — Detection of Late Complications After En-
dovascular Abdominal Aortic Aneurysm Repair and Implica-
tions for Follow up Based on Retrospective Assessment of a
Two Centre Cohort. European Journal of Vascular and Endovas-
cular Surgery. 2020; 60: 171-179. https://doi.org/10.1016/j.ejvs
.2020.02.021

[4] Patel R, Sweeting MJ, Powell JT, Greenhalgh RM. Endovas-
cular versus open repair of abdominal aortic aneurysm in
15-years’ follow-up of the UK endovascular aneurysm re-
pair trial 1 (EVAR trial 1): a randomised controlled trial.
The Lancet. 2016; 388: 2366-2374. https://doi.org/10.1016/
S0140-6736(16)31135-7

[5] Christ L, Kuntz S, Vakhitov D, Raibaut L, Neumann N, Heim F,
et al. Nellix Device Failure Mechanisms Analysis on Explanted
Grafts. Journal of Endovascular Therapy. 2026; 33: 981-988.
https://doi.org/10.1177/15266028241274736

[6] Boyle JR, Tsilimparis N, Van Herzeele I, Wanhainen A,
Gongalves FB, Bellmunt S, et al. Editor’s Choice — Focused Up-
date on Patients Treated with the Nellix EndoVascular Aneurysm
Sealing (EVAS) System from the European Society for Vascu-
lar Surgery (ESVS) Abdominal Aortic Aneurysm Clinical Prac-
tice Guidelines. European Journal of Vascular and Endovascu-
lar Surgery. 2023; 65: 320-322. https://doi.org/10.1016/j.ejvs
.2022.12.031

[7] Cuozzo S, Miceli F, Marzano A, Martinelli O, Gattuso R, Sba-
rigia E. Surgery for late type Ia/Illb endoleak from a fabric
tear and stent fracture of AFX2 stent graft. Journal of Vascular
Surgery Cases, Innovations and Techniques. 2022; 8: 458—461.
https://doi.org/10.1016/j.jvscit.2022.06.005

[8] Skibba AA, Evans JR, Greenfield DT, Yoon HR, Katras T,
Ouriel K, et al. Management of late main-body aortic endograft
component uncoupling and type Illa endoleak encountered with
the Endologix Powerlink and AFX platforms. Journal of Vas-
cular Surgery. 2015; 62: 868-875. https://doi.org/10.1016/.jvs.
2015.04.454

[9] Skrypnik D, Kalmykov E, Bischoff MS, Meisenbacher K, Klotz
R, Hagedorn M, et al. Late Endograft Migration After Thoracic
Endovascular Aortic Repair: A Systematic Review and Meta-
analysis. Journal of Endovascular Therapy. 2024; 31: 7-18. http
s://doi.org/10.1177/15266028221109455

[10] Squizzato F, Piazza M, Isernia G, Pratesi G, Gatta E, Ferri M,
et al. Use of an Off the Shelf Inner Branch Thoraco-abdominal
Endograft for the Treatment of Juxtarenal and Pararenal Aor-
tic Aneurysms. European Journal of Vascular and Endovascu-
lar Surgery. 2025; 69: 837-845. https://doi.org/10.1016/j.ejvs
.2025.02.030


https://doi.org/10.31083/HSF50270
https://doi.org/10.31083/HSF50270
https://doi.org/10.1016/j.ejvs.2023.11.002
https://doi.org/10.1016/j.ejvs.2023.11.002
https://doi.org/10.1016/j.ejvs.2020.02.021
https://doi.org/10.1016/j.ejvs.2020.02.021
https://doi.org/10.1016/S0140-6736(16)31135-7
https://doi.org/10.1016/S0140-6736(16)31135-7
https://doi.org/10.1177/15266028241274736
https://doi.org/10.1016/j.ejvs.2022.12.031
https://doi.org/10.1016/j.ejvs.2022.12.031
https://doi.org/10.1016/j.jvscit.2022.06.005
https://doi.org/10.1016/j.jvs.2015.04.454
https://doi.org/10.1016/j.jvs.2015.04.454
https://doi.org/10.1177/15266028221109455
https://doi.org/10.1177/15266028221109455
https://doi.org/10.1016/j.ejvs.2025.02.030
https://doi.org/10.1016/j.ejvs.2025.02.030
https://www.imrpress.com

[11]

[12]

[13]

[14]

[15]

[16]

Piazza M, Squizzato F, Ferri M, Pratesi G, Gatta E, Orrico M, et
al. Outcomes of off-the-shelf preloaded inner branch device for
urgent endovascular thoraco-abdominal aortic repair in the Ital-
iaN Branched Registry of E-nside EnDograft. Journal of Vascu-
lar Surgery. 2024; 80: 1350—1360.e4. https://doi.org/10.1016/].
jvs.2024.05.056

Cuozzo S, Marzano A, Martinelli O, Jabbour J, Molinari A,
Brizzi V, et al. Early Experience with Inner Branch Stent-Graft
System for Endovascular Repair of Thoraco-Abdominal and
Pararenal Abdominal Aortic Aneurysm. Diagnostics. 2024; 14:
2612. https://doi.org/10.3390/diagnostics 14232612

Squizzato F, Antonello M, Forcella E, Coppadoro S, Colacchio
C, Xodo A, et al. Geometrical determinants of target vessel insta-
bility in fenestrated endovascular aortic repair. Journal of Vas-
cular Surgery. 2022; 76: 335-343.¢2. https://doi.org/10.1016/].
jvs.2022.01.146

Ren J, Chen Y, Erdemutu E, Ma M, Liu Z, Zhu J, et al. Midterm
Outcomes of Multicenter Castor Single-Branch Stent Graft Use
in the Treatment of Thoracic Aortic Diseases. Journal of En-
dovascular Therapy. 2025; 32: 2105-2114. https://doi.org/10.
1177/15266028241234500

DiLosa KL, Manesh M, Kanamori LR, Chan M, Magee GA,
Fleischman F, et al. Multi-center experience with an off-the-
shelf single retrograde thoracic branch endoprosthesis for acute
aortic pathology. Journal of Vascular Surgery. 2025; 81: 839—
846. https://doi.org/10.1016/j.jvs.2024.12.007

Saucy F, Probst H, Hungerbiihler J, Maufroy C, Ricco JB. Im-
pact of Frailty and Sarcopenia on Thirty-Day and Long-Term
Mortality in Patients Undergoing Elective Endovascular Aor-
tic Aneurysm Repair: A Systematic Review and Meta-Analysis.
Journal of Clinical Medicine. 2024; 13: 1935. https://doi.org/10.
3390/jem13071935

[17]

[18]

[19]

[20]

[22]

Hasemaki N, Stana J, Kontastinou N, Khangholi D, Maroulis
E, Peterss S, et al. Custom-made and off-the-shelf branched
and fenestrated endovascular repair of the aortic arch: Cur-
rent concepts and clinical outcomes. Asian Cardiovascular &
Thoracic Annals. 2026; 34: 290-302. https://doi.org/10.1177/
02184923261424595

Nana P, Kouvelos G, Behrendt CA, Giannoukas A, Koélbel T,
Spanos K. A Systematic Review on PETTICOAT and STA-
BILISE Techniques for the Management of Complicated Acute
Type B Aortic Dissection. Reviews in Cardiovascular Medicine.
2023; 24: 34. https://doi.org/10.31083/j.rem2402034
Trimarchi S, Czerny M, Haulon S, van Herwaarden JA, de Kort
JF, Roselli EE, et al. Editor’s Choice — European Society for Vas-
cular Surgery (ESVS) 2025 Clinical Practice Consensus State-
ment on Ascending Thoracic Endovascular Aortic Repair. Euro-
pean Journal of Vascular and Endovascular Surgery. 2025; 70:
10-23. https://doi.org/10.1016/j.ejvs.2025.05.023

de Guerre LEVM, Varkevisser RRB, Swerdlow NJ, Liang P, Li
C, Dansey K, et al. Sex differences in perioperative outcomes
after complex abdominal aortic aneurysm repair. Journal of Vas-
cular Surgery. 2020; 71: 374-381. https://doi.org/10.1016/j.jvs.
2019.04.479

Marzano A, Flora F, Jabbour J, Martinelli O, Cuozzo S. Sex
Differences in Outcomes After Endovascular Abdominal Aor-
tic Aneurysm Repair: A Systematic Review and Narrative Syn-
thesis. Reviews in Cardiovascular Medicine. 2026; 27: 47920.
https://doi.org/10.31083/RCM47920

Liu Y, Yang Y, Zhao J, Chen X, Wang J, Ma Y, et al. System-
atic review and meta-analysis of sex differences in outcomes af-
ter endovascular aneurysm repair for infrarenal abdominal aortic
aneurysm. Journal of Vascular Surgery. 2020; 71: 283-296.¢4.
https://doi.org/10.1016/j.jvs.2019.06.105

&% IMR Press


https://doi.org/10.1016/j.jvs.2024.05.056
https://doi.org/10.1016/j.jvs.2024.05.056
https://doi.org/10.3390/diagnostics14232612
https://doi.org/10.1016/j.jvs.2022.01.146
https://doi.org/10.1016/j.jvs.2022.01.146
https://doi.org/10.1177/15266028241234500
https://doi.org/10.1177/15266028241234500
https://doi.org/10.1016/j.jvs.2024.12.007
https://doi.org/10.3390/jcm13071935
https://doi.org/10.3390/jcm13071935
https://doi.org/10.1177/02184923261424595
https://doi.org/10.1177/02184923261424595
https://doi.org/10.31083/j.rcm2402034
https://doi.org/10.1016/j.ejvs.2025.05.023
https://doi.org/10.1016/j.jvs.2019.04.479
https://doi.org/10.1016/j.jvs.2019.04.479
https://doi.org/10.31083/RCM47920
https://doi.org/10.1016/j.jvs.2019.06.105
https://www.imrpress.com

	Abbreviations
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflicts of Interest
	Declaration of AI and AI-Assisted Technologies in the Writing Process
	References

