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Discussed Devices Are not Approved by FDA For Use in USA

Ü Single center, 2012-2014, 29 patients
Ü Fenestrated TEVAR: 15
Ü Branched TEVAR: 13

Ü F-TEVAR faster, simpler, shorter hospital stay

Tsilimparis et al. 2016, J Vasc Surg 64:592-9

Branched vs. Fenestrated Arch TEVAR Transverse Arch As Landing Zone

Ü Straight course

Ü Less motion

Ü Higher wall-stability

Fenestrated Arch TEVAR: Options

Ü Custom made fenestrated TEVAR

Ü Reinforced strut-free fenestrations

Ü Large strut-crossing fenestrations

Ü Scallops

Ü Physician modified fenestrated TEVAR

Ü In-situ fenestration

Fenestrated Arch Endograft

Ü Multicentre Japan; n=383

Ü Zone 0: n=363
Ü Technical success:  99%
Ü 30d mortality: 1.6%
Ü Stroke: 1.8%

Yokoi et al. 2013; J Thorac Cardiovasc Surg 145:S103-9
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Cook Zenith CMD Fenestrated Arch Endograft

Ü International, 6 centers, 2014-2020 

Ü n = 108; 74 male, age 68y
Ü Technical success 107/108 (99%)

Ü In-hospital mortality 4/108 (3.7%)
Ü Stroke 8/108 (7.5%)

Ü SCI 4/108 (3.7%) 

Ü rTAAD 3/108 (2.8%)

Tsilimparis et al. 2021; Eur J Vasc Endovasc Surg 62:887-95

Bolton Relay CMD Scalloped Endograft

Ü Single center, n=21, age 71y

Ü Technical succes 100%

Ü Mortality (30d): 5%

Ü Stroke: 14%

Ü Paraplegia: 5%

Ü rTAAD: 0%

Alsafi et al. 2014; J Vasc Surg 60:1499-506

In-Situ Laser Fenestrated Arch TEVAR

Ü 6 studies, 247 patients

Ü Urgent: 81%

Ü Zone 0: 19%

Ü Mortality (30d): 3.2%

Ü Stroke: 4.5%

Ü SCI: 1.2%

Ü rTAAD: 0.8%

Houérou et al. 2023; J Clin Med 12: 2496 

PMEG F-TEVAR In Urgent Arch Cases

Ü Single center, 2013-231 n=52

Ü Single fenestration: 31%

Ü Double Fenestration: 69%

Ü Technical success: 100%

Ü Mortality (30d): 2%

Ü TIA/Stroke: 10%

Ü rTAAD 2%

Chastant et al. 2022; J Vasc Surg 76:1133-40 

The Role Of The Proximal Landing Zone

Ü Metanalysis; n=22.244; 57 studies

Ü Stroke and mortality risk depending on PLZ

Ü Stroke: 5.0%
Ü Zone ≥3 2.7%
Ü Zone   2 6.6%
Ü Zone   1 7.7%
Ü Zone   0 14.2%

14%

8%7% 3%

Ma et al. 2023; J Vasc Surg 78:1559-66

The Cause of Stroke in TEVAR

Ü Particle embolism

Ü Air embolisation

Ü Hemodynamic stroke

Cao et al. 2023; J Am Coll Cardiol 82:265-77
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ESVS-Recommendation For Ascending TEVAR

Trimarchi et al. 2025; Eur J Vasc Endovasc Surg epub

CO2-Flushing Becoming Standard of Care

Stevens et al. 2020; J Oper Manag 66:112-34

Protection Strategies

Ü Carbondioxide flushing
Ü Simple roll-in container
Ü CO2-Commander
Ü Angiodroid

Ü Increased Saline flushing volume

Ü CEP-devices

Ü Filter devices, e.g. Sentinel 

Ü Deflectors, e.g. Triguard

Ü Other....

Impact Of Saline Flushing Volume

Ü Single center, 2014-2019

Ü N=154, TEVAR, no control group

Ü Devices flushed with 120ml saline

Ü LSA-coverage w/o revasc: 30% (!)

Ü Stroke: 1.3%
Ü Zone 0-2: 1.3%
Ü Zone 3-4: 1.3%

Ü SCI: 1.3%

Branzan et al. 2021; VASA

Impact Of Saline Flushing Volume
Ü RCT of 30 EVAR patients

Ü 1x vs. 4x IFU saline volume

Ü Early CT-detection of intraaneurysm-gas

Szentivanyi et al. 2022; Front. Cardiovasc. Med. 11:1335903

Protection Strategies

Ü Patient selection

Ü Minimize catheter/wire manipulation

Ü Heparinization: ACT 250-350 sec.

Ü Temporary occlusion of carotid arteries

Ü Vessel-loop

Ü Balloon

Ü Clamp

Ü LSA revascularization
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LSA Balloon Occlusion

Seike et al. 2018; J Thor Cardiothor Surg 157:1336-45

N=157 patients; 71 w ith LSA balloon-Protection (BPLSCA)

Left-Heart Bypass in Shaggy Aorta

Joseph et al. 2020, J Endovasc Ther 27:405-13

SBI Depends On Arch Zone and Atheroma Grade

Kotani et al. 2022; Interact CardioVasc Thorac Surg 34:267-73

Ü Single center 2017-2020

Ü N=64, DW-MRI 2d after 

TEVAR

Ü SBI 34% 
Ü Zone 0-2: 75%
Ü Zone 3: 21%
Ü Zone 4: 13%

Atheroma grade
Ü ≥4 75%
Ü ≥3 29%

Conclusion

Ü Stroke remains the biggest concern in arch and ascending TEVAR.

Ü Stroke rate in fenestrated TEVAR lower compared to branched TEVAR.

Ü The source of stroke and SBI during TEVAR is multifactorial.

Ü SBI during TEVAR are frequent and associated with stroke and 
cognitive dysfunction.

Ü Carbondioxide flushing reduces SBI without additional risks.


