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ABSTRACT

BACKGROUND: Open aortic repair is the gold standard in the treatment of diseases involving the aortic arch,
but high-risk patients are often not suitable candidates for surgical repair. Thoracic endovascular aortic repair
(TEVAR) is less invasive; however, endovascular repair including the aortic arch remains a challenge.

LSA revascularization is linked with reduced risk of cerebrovascular events, spinal cord ischemia, and upper limb
ischemia at the cost of complications associated with carotid-subclavian bypass. In-situ fenestration (ISF) seems
an effective, safe, and feasible method for the totally endovascular aortic arch repair avoiding the risks associated
with bypass surgery. This technique allows for rapid, “off-the-shelf” repair of arch lesions with minimal physiologic
disturbances and lower perioperative complications.

CASE REPORT: An 86-year-old man is admitted to the emergency room due to chest pain and hoarseness. There
was a previous medical history of TEVAR (proximally implanted in zone 3) for penetrating thoracic aortic; 8 months
prior. Computed tomography angiography revealed aneurysmal dilation of the lesser curvature of the aortic arch
with a maximum diameter of 65mm. The patient was submitted to TEVAR with proximal sealing in zone 2 of
the arch (Ankura™ stent-graft) and revascularization of the left subclavian artery (LSA) was achieved using an
ISF by needle fenstration with the deployment of a balloon-expandable covered stent. No complications were
registered. Patient initiated broad spectrum antibiotics and underwent positron emission tomography revealing
several metabolically active lymph nodes suggesting underlying neoplasm.

CONCLUSION: ISF, due to its relative simplicity, is also suitable in urgent and emergent settings. It is a simple,
quick technique to be added to our arsenal of endovascular procedures on the aortic arch. It may avoid the
carotid-subclavian bypass as well as intentional embolization of the LSA in urgent/emergent patients. Prospective
studies with long-term clinical follow-up are still lacking to fully assess the durability of these fenestrations.
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INTRODUCTION

Open aortic repair is the gold standard in the treatment of
diseases involving the aortic arch, but high-risk patients are
often not suitable candidates for surgical repair. Thoracic
endovascular aortic repair (TEVAR) is less invasive; however,
endovascular repair including the aortic arch remains
challenging.t

a lot of debate since the beginning of the TEVAR era.2
LSA revascularization is associated with decreased risks
of cerebrovascular accidents, spinal cord ischemia (SCI),
and left upper limb ischemia but at the cost of worrying
local complications.2 [n-situ fenestration (ISF), combines
several attractive aspects: it is an anatomical anterograde
reconstruction and thus mimics open repair, it is an intuitive
technique because it is based on simple technical steps, and
it is versatile for urgent/emergent scenarios.2
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CASE REPORT:

An 86-year-old man is admitted to the emergency room due
to chest pain and hoarseness for two days.

The patient had a prior medical history of a TEVAR
(proximally implanted in Zone 3) performed eight months
before. This procedure treated a penetrating aortic ulcer
(PAU) in contact with the apico-posterior segment of the left
upper lobe bronchus, Figure 1.

At admission, the patient was normotensive but tachycardic,
and referred chest pain with pleuritic characteristics.
Laboratory findings showed a normocytic normochromic
anaemia with Tlg/dl of haemoglobin, normal white blood
count and elevated C reactive protein of 151 mg/l. Computed
tomography angiography (CTA) was ordered revealing an
aneurysmal dilation of the lesser curvature of the aortic
arch with a maximum diameter of 65mm, Figure 2. Despite
having no clear signs of rupture, or apparent recurrence of
aortobronchial fistula, the rapid growth of the aortic arch
aneurysm and its saccular morphology prompted the urgent
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treatment. The patient was submitted to urgent TEVAR with
proximal sealing in zone 2 of the arch using a LifeTech® Ankura™
stent-graft. With the patient under general anaesthesia and
anticoagulated with 70mg/kg of unfractionated heparin, a
percutaneous access was made on the common femoral artery
(CFA) of both groins; a 5-French introducer was placed on the
right CFA, and after pre-closure using the Abbot's® Prostar™ XL
on the left CFA, the 24-French delivery system was advanced
and the thoracic stent graft (LifeTech® Ankura™ TAA4238B160)
was deployed proximally in zone 2 of the aortic arch.

A surgical arterial cutdown was performed at the brachial
artery,and an 8-French steerable sheath was placed (Lifetech®
FuStar™) at the level of the left subclavian artery (LSA)
origin. A LifeTech® FluThrough™ 20-gauge needle system
was used to achieve a fenestration at origin of the LSA.
The fenestration was enlarged with 6mm and 8mm non-
compliant balloons and was finalized with the deployment
of a balloon-expandable covered stent (Gore® Viabahn
Ballon-Expandable™), Figure 3. Completion angiography
showed patency of the LSA and no apparent endoleaks.

Figure 1. Pre and post operative axial computed tomography angiography images.

(A) Axial image showing PAU of the thoracic aorta (blue arrow) and its connection with the apicoposterior segment of the left upper lobe bronchus (orange

arrow). (B) Post-operative CT scan after TEVAR excluding PAU.

Figure 2. Pre-operative axial (A) and coronal (B) computed tomography angiography image of aneurysm of the aortic arch with loss of proximal seal of the

previously implanted stent graft.




TEVAR with in-situ fenestration for the LSA

Figure 3. Intra-operative angiograms.
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(A) Shows the loss of priximal seal of of previosuly implanted graft. (B) After achieving proximal seal, a sheath was inserted through the LSA perpincidular to
the greater curvature of the aortic arch. (C) After punctering the endograft and dilation of the fenestration, a balloon-expandable covered stent is placed with

exclusion of the arch lesion.

No complications were registered and there was a significant
improvement in the patient’'s previous symptomatology.
Patient initiated broad spectrum antibiotics and underwent
positron emission tomography (PET) revealing several
metabolically active lymph nodes suggesting an underlying
neoplasm, Figure 4. The patient was transferred to the
area hospital on the eleventh day post-surgery to study
underlying disease further.

Figure 4. Positron emission tomography scan showing metabolic activity in
para-aortic lymph nodes and the aortic wall.

DISCUSSION

LSA revascularization is linked with reduced risk of
cerebrovascular events, spinal cord ischemia, and upper
limb ischemia at the cost of complications associated with
carotid-subclavian bypass.

The ISF technique allows for rapid, “off-the-shelf” repair of
arch lesions with minimal physiologic disturbances and
lower perioperative complications. Studies suggest that
nearly two thirds of patients being submitted to zone 2
TEVAR would have adequate anatomy for ISF. According to
the literature, ISF may be a feasible technique for up to 61%
of patients,? and the main limitation of this method is the
LSA angulation.®2 Studies suggest that an LSA angle greater

than 340 yielded an almost 80% positive predictive value in
feasibility of ISF.2

The success rate of patients selected for ISF has been
reported to be above 95%.2 Similar outcomes are reported,
whetheralaseror needle are usedtoachieve the fenestration,
with similar success rates and patency of fenestrated vessel
at follow-up.“ Albeit rare, the main complications associated
with this procedure were stroke, retrograde dissections,
type 1c, and 3c endoleaks* The chance of a complication
happening depended on the number of fenestrations
performed, however, the complexity of arch diseases is
likely to be the leading cause of higher complications in
multivessel laser fenestration cases.?

One primary concern about this procedure is the durability
of the stent-graft fabric after fenestration. However, there are
still no long-term studies providing data about this issue.

Compared to other techniques, such as the chimney
technique, limited information is available. Both methods
appear safe and effective, nonetheless, the ISF technique
has a lower incidence of endoleaks but comes with increased
complexity.©

In conclusion, ISF is a viable and efficient method to extend
proximal landing zone during TEVAR. It has been associated
with high technical success and low fenestration related
morbidity. Due to its relative simplicity, its usage is also
suitable in urgent and emergent settings. ISF is a simple,
quick technique to be added to our arsenal of endovascular
procedures on the aortic arch. It may avoid the carotid-
subclavian bypass as well as intentional embolization of the
LSA in urgent/emergent patients. Prospective studies with
long-term clinical follow-up are still lacking to fully assess
the durability of these fenestrations.
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