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The management of supra-aortic branches during zone
2 thoracic endovascular aortic repair (TEVAR) has signifi-
cantly evolved over the last decade, driven by the increasing
need to achieve a longer and more durable proximal seal-
ing zone, particularly in light of the growing recognition
of late distal endograft migration, which may occur even
several years after the index procedure [1]. For the left sub-
clavian artery (LSA), the current trend is clear: whenever
feasible, preservation or revascularization is increasingly
favored, particularly in elective settings and in patients at
higher neurologic risk. In contrast, management of an iso-
lated left vertebral artery (ILVA) remains less well defined.
Current guidelines recognize the importance of this vari-
ant and suggest that vertebral artery preservation should
be considered, especially when the left vertebral artery is
dominant or collateral reserve is limited [2—4]. However,
robust ILVA-specific evidence remains scarce. A recent
systematic review identified only seven retrospective co-
hort studies (178 patients), and even the most contempo-
rary ILVA-focused endovascular series remain small, with
cohorts ranging from 4 to 67 patients, with follow-up from
6 to 63.6 months, and generally low but non-uniform neu-
rologic event rates—from no 30-day neurologic events in
the largest multicenter series and no stroke or spinal cord
ischemia in smaller fenestration cohorts, to one periopera-
tive ischemic stroke (4.0%) in a 25-patient multicenter Cas-
tor (MicroPort Medical, Shanghai, China)-based series [5—
9]. Most recommendations still rely on anatomical find-
ings, retrospective experience, and extrapolation from the
broader LSA literature rather than on dedicated compara-
tive datasets [5].

This unresolved issue has become more relevant be-
cause zone 2 TEVAR is increasingly performed as a totally
endovascular procedure. In fragile, elderly, or comorbid
patients, reducing surgical trauma is not simply a techni-
cal preference but a strategic necessity [10]. The expansion
of endovascular arch technology has made that shift pos-
sible. Integrated single-branch devices, second-generation
unibody platforms, modular thoracic branch systems, and
physician-modified fenestration techniques have all broad-
ened the spectrum of patients who can undergo proximal
sealing in zone 2 without surgical debranching [11-14].

Therefore, the ILVA is no longer an occasional
anatomical curiosity: it is a branch whose management may
influence both the physiology and the technical architecture
of the procedure.

Pu et al. [15] should therefore be commended for ad-
dressing a question that has long been discussed but not ade-
quately addressed. In their retrospective single-center study
of 56 patients with ILVA undergoing zone 2 TEVAR, direct
coverage was compared with fenestration-based preserva-
tion. The overall technical success rate was 98.21%, there
was no perioperative mortality, and major early clinical out-
comes were comparable between the groups. The key dis-
tinction emerged not in overt perioperative events, but in
postoperative vessel alterations. Direct coverage was as-
sociated with a significantly greater reduction in ILVA di-
ameter both at discharge and during follow-up, with a nu-
merically higher late occlusion rate, whereas fenestration
better maintained vertebral diameter over time [15]. This
represents the study’s main contribution. Rather than lim-
iting the discussion to immediate technical feasibility, the
authors introduced postoperative vertebral remodeling as a
measurable hemodynamic endpoint [15].

Although not a proof of clinical benefit, progressive
ILVA narrowing or late occlusion is physiologically rel-
evant because it may reduce vertebrobasilar inflow and
posterior-circulation reserve, especially when collateral
flow is limited [2-5,15,16].

This is an important observation. The study does not
demonstrate that every ILVA must be salvaged, nor does
it prove that preserving vessel diameter necessarily trans-
lates into lower rates of stroke, spinal cord ischemia, ver-
tebrobasilar insufficiency, or other longer-term neurologic
complications. However, it does challenge the longstand-
ing assumption that ILVA coverage is physiologically neu-
tral. If exclusion of the ostium is followed by progressive
vertebral narrowing or occlusion in a significant number of
patients, then coverage should be understood as a biologi-
cally active choice rather than as a benign omission. This
is especially relevant in patients with left vertebral domi-
nance, contralateral hypoplasia, incomplete Willisian col-
lateralization, or extensive thoracic aortic coverage, where
even modest reductions in posterior circulation reserve may
become clinically meaningful [2-5,15,16].
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The paper is also valuable because it reopens the tech-
nical debate involving totally endovascular zone 2 repair.
In the present study, fenestration was achieved with an
Ankura thoracic stent-graft (Lifetech Scientific, Shenzhen,
China) and was frequently accompanied by bridge stenting
of the LSA. This strategy is attractive because it preserves
a totally endovascular intervention and avoids a cervical
bypass. At the same time, it introduces additional inter-
faces and branch-dependent variables. By contrast, inte-
grated unibody branch platforms such as Castor, and likely
newer second-generation evolutions such as Cratos (Micro-
Port Medical, Shanghai, China), place the LSA branch into
the main graft and may theoretically reduce junctional in-
stability and branch-related leaks compared with bridged
or multi-component solutions [17,18]. Conversely, Castor-
based strategies often require upper-extremity surgical ex-
posure because of the decreased caliber when using arm
access, whereas standard thoracic graft plus fenestration
strategies may allow a more percutaneous workflow.

In practical terms, fenestration-based strategies may
be advantageous when procedural flexibility, lower-profile
delivery, or a less invasive and potentially more percuta-
neous workflow is prioritized, whereas integrated unibody
branch devices may be preferable when branch alignment is
predictable and greater stability with fewer modular inter-
faces is desired [11,17,18]. Thus, the trade-off is not sim-
ply preservation versus non-preservation, but rather which
preservation strategy offers the best balance among seal,
branch durability, access morbidity, and procedural repro-
ducibility.

Ankura-based fenestration strategies also illustrate the
practical advantage of procedural adaptability, since the
same platform can be combined with different fenestration
techniques and adjunctive branch maneuvers according to
arch configuration and target-vessel anatomy [7,9,15]. By
contrast, Castor and newer Cratos-type integrated branch
devices offer a more standardized branch design that may be
particularly attractive when a short proximal landing zone
and branch stability are prioritized, especially in dissection-
oriented anatomy, although their application remains influ-
enced by device-specific sizing windows, branch orienta-
tion, and upper-extremity access requirements [11,13,14].
For that reason, these devices are best viewed not as in-
terchangeable solutions, but as distinct technical options
whose applicability depends on pathology, anatomy, oper-
ator experience, and local availability.

Another strength of the study is conceptual: it sup-
ports an anatomy-first and circulation-aware approach. The
ILVA should probably not be treated as an all-or-none prob-
lem. There are patients in whom coverage may be toler-
ated, particularly when the contralateral vertebral artery is
robust and the circle of Willis is complete. There are oth-
ers in whom preservation is more compelling, including pa-
tients with dominant left vertebral circulation, concomitant
need for extensive aortic coverage, prior infrarenal or tho-

racoabdominal aortic repair, the presence of a patent left in-
ternal mammary graft in Coronary Artery Bypass Grafting
(CABQ) patients, or any anatomy suggesting reduced col-
lateral flow. Preservation becomes more compelling when
preoperative imaging suggests that ILVA exclusion would
materially reduce posterior circulation or spinal cord col-
lateral reserve, such as in left vertebral dominance, con-
tralateral vertebral hypoplasia or occlusion, incomplete cir-
cle of Willis or poor posterior communicating arteries, ex-
tensive planned thoracic coverage, or previous infrarenal or
thoracoabdominal aortic repair [2—4,15,16]. The challenge
is that this decision-making process remains underinvesti-
gated. Current reports, including the recent systematic re-
view on ILVA management, remain limited by small num-
bers, heterogeneity of the pathology, mixed open, hybrid,
and endovascular cohorts, and non-uniform neurologic end-
points [5-9,15,19].

The limitations of the present analysis are therefore
as important as its message. This was a retrospective study
from a single high-volume center; the sample size was small
because ILVA is an uncommon variant; the fenestration
group was older; the duration of computed tomography an-
giography (CTA) follow-up differed between the groups;
and discrete neurologic endpoints were not the primary fo-
cus. Most importantly, no systematic brain magnetic res-
onance imaging (MRI), perfusion computed tomography
(CT), transcranial Doppler, or formal assessment of circle-
of-Willis hemodynamics was performed [15].

These limitations may have influenced both the mag-
nitude and the interpretation of the observed differences:
the small sample size reduces statistical power for hard clin-
ical endpoints, the older age of the fenestration group may
have introduced differences in baseline risk factors, and
non-uniform CTA follow-up may have affected the appar-
ent extent of vertebral remodeling or late occlusion over
time [15].

In view of these limitations, the next generation of
studies should move beyond technical patency alone. The
field now needs multicenter registries and collaborative
comparative studies that incorporate vertebral dominance,
intracranial collateral anatomy, silent cerebral ischemia
on diffusion-weighted MRI, standardized assessment of
posterior-circulation stroke and spinal cord ischemia, se-
rial vessel patency/remodeling on imaging, and patient-
centered neurologic and functional outcomes. Only then
will we know whether maintaining ILVA patency is simply
elegant or genuinely protective.

Pu et al. [15] have not closed the debate; they have
improved it. Their work suggests that ILVA salvage during
zone 2 TEVAR is more than a technical issue, but may have
measurable hemodynamic value. At present, the most ratio-
nal position is a selective one: preserve the ILVA whenever
posterior circulation reserve appears vulnerable and is es-
sential to avoid ischemic complications, and whenever that
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preservation can be achieved without compromising proce-
dural safety or seal quality.

A pragmatic clinical approach may therefore be to first
determine whether the ILVA will be directly jeopardized by
the intended proximal seal and to assess its functional im-
portance by vertebral dominance, contralateral vertebral pa-
tency and caliber, and intracranial collateral anatomy pre-
operatively. A second step is to identify factors that may
further reduce posterior circulation or spinal cord reserve,
including extensive planned thoracic coverage, prior in-
frarenal or thoracoabdominal aortic repair, or associated
LSA exclusion. If collateral reserve appears robust, di-
rect coverage may be reasonable; if reserve is uncertain
or clearly limited, preservation should be favored. When
preservation is indicated, the choice should then shift from
whether to preserve to how to preserve, selecting the tech-
nique that best maintains seal quality and procedural safety
in the specific anatomy, whether by fenestration-based re-
construction or by an integrated single-branch platform [2—
5,11,15,16].

Until more comparative data become available, this is
the most defensible course based on current evidence and
contemporary endovascular practice.
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