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Aortic arch and thoraco-abdominal
aortic disease: critical issues

◼ Complex patients
(age, comorbidities, urgent 
setting)

◼ Complex lesions
(supraortic and visceral vessels 
involvement, intercostal and 
pelvic arteries) 

◼ Complex treatments
(risk of stroke, paraplegia, 
renal failure)



Aortic arch and thoraco-abdominal
aortic disease: decision making





Are total endovascular solutions ready for primetime? 
Aortic arch



Endovascular aortic arch repair:
dedicated stent-graft



Endovascular aortic arch repair:
dedicated stent-graft

Off-the-shelf

− Gore TBE

− Medtronic Mona-LSA

− EndospanNexus

Custom-made
− Cook

− Bolton

− Najuta



f/TEVAR and b/TEVAR have a role in the management of aortic arch diseases,
although arch branched devices are surely more suitable for extended, complex arch diseases

Tsilimparis et al, J Vasc Surg 2016



Total endovascular arch repair:
critical issues

◼ Proximal landing zone
− Lenght

− Size

− Angulation

− Previous ascending repair

− Discrepancy with distal landing zone

◼ Arch variability
− Anatomical variations

− Variable branch vessels take off

− Dissected arch

− Dissected supra-aortic trunks

◼ Access vessels





Endovascular solutions for aortic arch:
TEVAR + LSA chimney (single)



308 patients overall cohort of TEVAR

73 patients with LSA revascularization +TEVAR

31
(42.5%)

42
(57.5%)

56 (77%) male patients; mean age: 68 ± 13 (range, 22-87; iqr, 61-78)

Car-succ bypass
(CSbp)

Chimney Graft
(CG)



Long-term outcomes



Endovascular solutions for aortic arch:
TEVAR + double chimney (IA+LtCCA)



J Vasc Surg 2017

• 373 patients and 387 CGs from 11 
studies

• Technical success: 91.3%

• Early type Ia endoleak: 9.4%

• 1.8% retrograde type A dissection

• 2.6% incidence of major stroke

• 30-day mortality rate: 7.9%

• reintervention rate: 10.6%



Endovascular solutions for aortic arch:
TEVAR +Periscope for ARSA and Chimney for LSA



Bilateral percutaneous axillary artery access
for total endoTx of aortic arch



Hybrid treatment of aortic arch: zone 0



Hybrid repair of the aortic arch and proximal descending thoracic aorta is technically feasible, with acceptable 
short-term mortality. There is a low rate of proximal landing zone reintervention with hybrid techniques.

Extra-anatomic  bypass grafts have good long-term patency. 

Martin G et al, J Endovasc Ther 2016



ZONE 0 ZONE 1 ZONE 2

26 11 25 TOT

URGENT URGENT URGENT URG

ANEURYSM 9 0 3 O 4 O 0

PAU 8 1 3 0 3 1 2

TBAD/IMH 9 6 5 4 16 8 18

ISTHMIC 
RUPTURE

0 O 0 0 2 2     2

Hybrid treatment of aortic arch
Vascular and Endovascular Surgery- HSM (2009-2019)



Hybrid treatment of aortic arch
Vascular and Endovascular Surgery- HSM (2009-2019)
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Conformability analysis:
from 3D printing to computational analysis 



European Journal of Cardio-Thoracic Surgery, 2018



Are total endovascular solutions ready for primetime? 
Thoraco-abdominal aortic disease



J Vasc Surg, 2018



J Vasc Surg 2017

• Learning curve (patient 
selection, SCI prevention)

• Endograft design (increase 
fenestration for a durable 
fixation)

• Dedicated bridging stents 

• Intraoperative imaging 
(fusion, cone-beam CT scan)



FEVAR in complex aortic anatomy:
Type IV TAA and bilateral iliac aneurysms



Custom-made f/b-EVAR:
3D fusion guidance and cone-beam CT scan



J Vasc Surg 2017



Custom-made endovascular solutions
for thoraco-abdominal aortic disease



Custom-made endovascular solutions
for thoraco-abdominal aortic disease



34 mm

202 mm

18 mm

Celiac Branch
Diameter: 8 mm
Length: 21 mm
Distance from proximal end of graft 
to distal end of branch: 99 mm
Clock: 1:00

SMA Branch
Diameter: 8 mm
Length: 18 mm
Distance from proximal end of graft 
to distal end of branch: 117 mm
Clock: 12:00

Left Renal Branch
Diameter: 6 mm
Length: 18 mm
Distance from proximal end of graft 
to distal end of branch: 135 mm
Clock: 3:00

Right Renal Branch
Diameter: 6 mm
Length: 18 mm
Distance from proximal end of graft 
to distal end of branch: 135 mm
Clock: 10:00

Zenith t-Branch off-the-shelf endograft



Off-the-shelf endovascular solutions
for thoraco-abdominal aortic disease



J Vasc Surg 2017

• 17 pts: type II (47%), III (29%), IV 
(24%) TAAAs

• 4 contained TAAA rupture(24%); 4 
symptomatic TAAA (24%); 9 TAAA 
diameter >8 cm, (52%)

• 15 patients (88%) needed
adjunctive intraoperative
procedures

• Technical success: 82%

• Spinal cord ischemia: 6%

• Renal function worsening: 25%

• 30-day mortality: 6%



J Vasc Surg 2018



Off-the-shelf endovascular solutions
for thoraco-abdominal aortic disease



Branches vs fenestrations in endoTAAA:
factors affecting decision making

◼ Aortic diameter at visceral 
segment
(aneurysm extension)

◼ Renal arteries take-off
(upward vs downward)

◼ Spinal cord protection 
(staged vs simultaneous)

◼ Time of repair
(urgent vs elective)



J Vasc Surg 2019



Endo management of complex TAAA repair



Bridging stent in complex bEVAR repair:
a new and easiest way to branch target vessels 



Bridging stent in complex bEVAR repair:
a new and easiest way to branch target vessels 



Bridging stent in complex bEVAR repair:
a new and easiest way to branch target vessels



Are you ready for primetime?



Total endoTx for complex aortic disease: 
augmented reality-assisted repair



Technical environment: the new surgical theater in
Ospedale Policlinico San Martino – HSM Genoa



HUB CENTRE
Ospedale San Martino - Genoa

SPOKE CENTRE
Santa Corona di Pietra Ligure Hospital

SPOKE CENTRE
La Spezia Hospital

SPOKE CENTRE
Galliera Hospital - Genoa

NON SPOKE 
CENTRE 

Imperia Hospital

NON SPOKE 
CENTRE

Villa Scassi Hospital 
Genoa

Aortic arch and thoraco-abdominal
aortic disease: Liguria organization






