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Cardiovascular Interventions

Carroll et al 2017; J Am Coll Cardiol 70:29-41

Stroke Independant Of Operator Experience in TAVI

Branched Arch Endograft

Ü 2009-2013

Ü Multicenter Study

Ü n = 38

Ü Technichal success 32/38

Ü Mortality 5/38 

Ü Stroke/TIA 6/38 (16%)

Haulon et al. 2014; J Thor Cardiovasc Surg 148:1709-16 

Cook Zenith Branched Arch Endograft

Ü n = 27; Hamburg, Tokio, Lille

Ü 4/2013- 11/2014 

Ü Technical success 27/27

Ü 30d Mortality 0/27

Ü 1y mortality 1/27

Ü Stroke/TIA 3/27 (11%)

Spear et al 2016; Eur J Vasc Endovasc Surg 51: 380-5  
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Branched Arch with 3 Inner Branches

Tenorio et al. 2021, J Vasc Surg 74:1055-65

Endovascular cTAAD-Repair

Multicenter Experience Chronic TAAD :

Ü Patients: 70
Ü Male 50
Ü Age 69y

Ü Technical success 68 (97%)

Ü Stroke: 2 (3%)

Ü 30d-Mortality: 2 (3%)

Ü 1y-mortality 8 (11%)

Verscheuren et al.2021; Ann Surg 273: 997-1003

Cook Arch Branch Graft
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Strokerate

10y-Experience with F/B-TEVAR

Nana et al. 2024; Eur J Vasc Endovasc Surg 68:315-23

Ü 2011-2022

Ü n = 209, 80 females (38%)

Ü B-TEVAR 40%

Ü F-TEVAR (inc. LSA-Branch) 60%

Ü Prev. ascending replacement 39%

Ü Aneurysm/PAU 52%

Ü Chronic Dissection 48%

Ü Genetic aortic syndrome 4.3%

10y-Experience with F/B-TEVAR

Variable (N, %) Total cohort 
(209)

Females 
(80)

Males
 (129)

p

Technical success 203 (97.1) 78 (97.5) 125 (96.9) .80
Mortality 20 (9.5) 8 (10.0) 12 (9.3) .86
Stroke 21 (10%) 7 (8.8) 14 (10.9) .62
-Major stroke 12 (5.7% 3 (3.8) 9 (7.0) .33
-Minor stroke 9 (4.3) 4 (5.0) 5 (3.9) .69
Spinal cord ischemia 10 (4.8) 2 (2.5) 8 (6.2) .23
Retrograde TAAD 5 (2.4) 1 (1.3) 4 (3.1) .40
AKI 19 (9.1) 5 (6.3) 14 (10.9) .26
Access complications 47 (22.5) 26 (32.5) 21 (16.3) .006
Myocardial infarction 3 (1.4) 2 (2.5) 1 (0.8) .31
Respiratory failure 13 (6.2) 4 (5.0) 9 (7.0) .57

Nana et al. 2024; Eur J Vasc Endovasc Surg 68:315-23
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Stroke Rate Depends on Definition

Lansky et al. 2018; Eur Heart J 39:1687-97Lansky et al. 2017; JACC; 69: 679-91
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Embolization Pathways in Cryptogenic Stroke

Wehrum et al. 2017; J Cardiovasc Magn Res Imag 19:67  

Inci et al. 2016 Sage Open Med 4:1-5Khawaja et al. Presented at AHA 2022, Chicago, USA

In-Vitro Proof Of Significant Air Embolism Animal Model of Endovascular Air Embolism

Schaefer et al. 2022 at NeuroRad Kassel 13.10.2022

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

Branched Arch with 3 Inner Branches

Bilateral Cervical Cutdown
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Complete Percutaneous B-TEVAR

Mougin et al. 2021; Ann Surg, in press

Protection Strategies

Ü CEP-devices

Ü Filter devices, e.g. Sentinel 

Ü Deflectors, e.g. Triguard

Ü Other....

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

CO2-Flushing Becoming Standard of Care

Stevens et al. 2020; J Oper Manag 66:112-34 Richard Gibbs, Imperial College, at CX Aortic Vienna, October, 7th 2021

Hanna et al. 2020, Eur J Vasc Endovasc Surg 59:e32
Crocket et al. 2023 BMJ Open 2023 Apr 27

CO2-Flushing Reduces Brain Damage in TEVAR

Awaiting results from INTERCEPT - TEVAR

CO2-Flushing Reduces Brain Damage in TAVI Conclusion

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

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

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

Ü Carbondioxide flushing reduces SBI without additional risks.

Ü We need additional measures to reduce stroke risk


