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Advantage of a precurved fenestrated endograft for aortic arch
disease: Simplified arch aneurysm treatment in Japan 2010 and 2011
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Physician modified fenestrated TEVAR

In-situ fenestration

Yokoi et al. 20 Thorac Cardiovasc Surg 145:51
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Cook Zenith CMD Fenestrated Arch Endograft q ' Bolton Relay CMD Scalloped Endograft 'q

Pre-Loaded Fenestrated Thoracic Endografts for Distal Aortic Arch
Pathologies: Multicentre Retrospective Analysis of Short and Mid Term Endovascular treatment of thoracic aortic ancurysms Single center, n=21,
Outcomes with a short proximal landing zone using scalloped
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In-Situ Laser Fenestrated Arch TEVAR f'] PMEG F-TEVAR In Urgent Arch Cases

Systematic Review on In Situ Laser Fenestrated Repair for the Homemade fenestrated physician-modified stent grafts for arch
Endovascular Management of Aortic Arch Pathologies aortic degenerative aneurysms
Robin Chastant. MD,” Amin Belarbi, MD,” Baris Ata Ozdemir, FRCS, PhD."" Pierre Alric, MD, PhD."*
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Single center, 2013-231 n=52
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Houérou et al. 2023; J Clin Med 12: 2496 Chastant et al. 2022; J Vasc Surg 76:1133-40

The Cause of Stroke in TEVAR

JACC REVIEW TOPIC OF THE WEEK roTa—
A meta-analysis on the effect of proximal landing zone

location on stroke and mortality in thoracic endovascular Avoiding Stroke in Patients Undergoing
aortic repair et daes try

Vuchi Ma, 85 Mishl S Sk, MBS Syt A Farhan, MD? Fancico C Aludueraue. MO, \ zone | Endovascular Aortic Arch Repair ; o el
Rabert A Larson, M Mark M. Levy MD: Josue Cher. MD anc Dariel H. Nexon, MD.* ichmont VA and Degenerathe meurysm
Karach, Pakistan JACC Review Topic of the Week o
Long Ca, D Hongpeng Zhang, M, Yangyang G, MD, el Guo, M e
Metanalysis; n=22.244; 57 studies Procedursl Complexity
[ ————)
s H Untmored ot aaomy i torteio)
Stroke and mortality risk depending on PLZ
AirEmbolization

NifeICH 5.0% Parficle embolism

%
+* Ione 23 27% Air embolisation Cerebral Perfusion Insufficiency
Zone 2 6.6%

Al rleased duringencograt deployment

Zone 1

Hemodynamic stroke
Zone 0O

“Retrograde secess o comman crotd
ey

itroperative ypotension
- Urgentprocedure

Ma et al. 2023; J Vasc Sur. Cao et al. 2023; J Am Coll Cardiol 82:265-77



European Society for Vascular Surgery (ESVS) 2025 Clinical Practice
Consensus Statement on Ascending Thoracic Endovascular Aortic Repair

i 7, Martin Czerny “*, Stéphan Haulon *, Joost A. van Herwaarden |, Jasper . de Kort ™', Erc E. Rosell , Mark L. Schermerhom ",
Gilbert R. Upchurch Jr ', Anders Wanhainen , on behalf of the ESVS Guidelines Steering Committee

Consensus statement

Level of
evidence

24. Pre-flushing of the endograft should
be considered in patients undergoing
aT-EVAR to decrease the risk of
cerebral air emboli.

The process must be executed carefully, with the operating
surgeon directly performing or supervising the flushing to
ensure that no air bubbles remain. For sheath constrained

endografts, a combination of CO, flushing followed by saline
is particularly effective, as CO, efficiently displaces air and is

quickly absorbed into the bloodstream, while saline ensures
complete clearance.” For sleeve constrained endografts,
back bleeding is the recommended method, allowing natural

egress of air through the delivery system.

Trimarchi et al. 2025; Eur J Vasc Endov;

Protection Strategies

Carbondioxide flushing
Simple roll-in container
COz-Commander
Angiodroid

Increased Saline flushing volume

CEP-devices
* Filter devices, e.g. Sentinel
* Deflectors, e.g. Triguard

* Ofher....

The impact of increasing saline
flush volume to reduce the
amount of residual air in the
delivery system of aortic
prostheses—a randomized
controlled trial

Andras Szentivanyi, Sarolta Borzsak™, Milan Vecsey-Nagy'
Andras Sivegh’, Artur Hattl”, Daniele Mariastefano Fontanini
Zoltan Szeberin and Csaba Csobay-Novak'™*
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RCT of 30 EVAR patients
1x vs. 4x IFU saline volume

Early CT-detection of infraaneurysm-gas

Remained air in the
aneurysm sac (mm3)
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Szentivanyi et al. 2022; Front. Cardiovasc. Med. 11:1335903
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CO2-Flushing Becoming Standard of Care

Implementing new technologies for complex care:
“The rok of cmbeddedness factos i team learning

Stroke rate after thoracic
endovascular aortic repair using
de-airing of stentgrafts with
high-volume of saline solution

Daniola Branzan', Antonia Geisler', Sabine Steiner?, Tina Laut
Markus Doss', Manuela Matschuck?, Dierk Scheinert?, and A

Conclusions

Stentgraft de-airing with high volume of saline solution
seems to be safe and may be beneficial in preventing stroke
after TEVAR. Neurological events were observed in a small
proportion of patients.

Protection S

Patient selection

Minimize catheter/wire manipulation
Heparinization: ACT 250-350 sec.
Temporary occlusion of carotid arteries
k  Vessel-loop

N Tell[eTely)

k  Clamp

LSA revascularization

Single center, 2014-2019
N=154, TEVAR, no control group

Devices flushed with 120ml saline
LSA-coverage w/o revasc: 30% (!)
NielCH 1.3%
* Zone 0-2: 1.3%
* Zone 3-4: 1.3%

SClI: 1.3%

Branzan et al. 2021; VASA
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LSA Balloon Occlusion Left-Heart Bypass in Shaggy Aorta q

Balloon protection of the left subclavian artery in
debranching thoracic endovascular aortic repair
Cerebral Protection Using Percutaneous
hi Matsudg, MD, PhD,* Yosuke Inoug, MD,* Atsushi Omurg, MD, PhD," Normothermic Bilateral Antegrade
. Tetsuya Fukudg, MD, PAD.” and Junjiro Kobyashj, MD, PhD* Cerebral Perfusion During Total Arch
TEVAR in a Patient With Shaggy Aorta
N=157 patients; 71 with LSA balloon-Profection (BPLSCA) George Joseph, DM!C, Rahu Pilll, MD?, Vinayak Shukia, MCH,
Krothapalli 5. Babu, PhD*, Shankar Manickam, DPTech?,
10 Viji Samuel Thomson, DM, Korah T. Kuruvilla, MCh?

Roy Thankachen, MCH, Elizabeth Joseph, DNB,
BPLSCA and Raj Sahajanandan, MD?
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Log-rank: P = 001
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Seike et al. 2018; J Thor Cardiothor Surg 157:133,
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W E C A N N O ¢ Actual incidence of cerebral infarction after thoracic endovascular
S O LV E O U R 2 3 S aortic repair: a magnetic resonance imaging study Single center 2017-2020

Sohsyu Kotani  *, Yoshito Inoue”, Naohiko OKi", Hideki Yashiro" and Takashi Hachiya®
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Kotani et al. 2022; Interact Car

Conclusion 'q

Stroke remains the biggest concern in arch and ascending TEVAR.

Stroke rate in fenestrated TEVAR lower compared to branched TEVAR.

The source of stroke and SBI during TEVAR is multifactorial.

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

Carbondioxide flushing reduces SBI without additional risks.




