Dynamic behavior of the aortic arch before
and after branched TEVAR
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BACKGROUND METHODS

Despite the technical and short term clinical succes' of branched thoracic Contrast enhanced ECG-gated CTs were made preoperatively, 11 days and
endovascular aortic repair (0 TEVAR), ongoing thrombo-embolic events 5.5 months postoperatively and analyzed with a registration algorithmo®.
remain a serious, poorly understood challenge to long term durability with - Cardiac-pulsatility-induced motion was quantified in x-(lateral), y-
incidence of 15-40%.'2. Electrocardiogram (ECG)-gated computed (ventral-dorsal) and z-(caudal-cranial) direction (Figure 1).

tomography (CT) analysis allows for detailed quantification of aortic and . Geometrical parameters included length, tortuosity index (T1) and

stent-graft deformation during the cardiac cycle and follow-up?~>. curvature of aortic arch and branches were calculated over centerlines

of the brachiocephalic trunk (BCT), left common carotid artery (LCCA)

CASE and the aortic arch (Figure 2).

A 62-year-old male with a growing, asymptomatic saccular aortic arch » Aortic arch diameters were calculated in two directions perpendicular to
aneurysm of 55mm and substantial comorbidity contraindicating open the centerline, every 1 cm along the centerline (Figure 3A).

repair successfully underwent bTEVAR with the Relay®Branch stent-graft

(Terumo Aortic, Sunrise, FL, USA) preceded by a left common carotid RESULTS

artery-left subclavian artery bypass. Completion angiography confirmed
proper positioning of the bTEVAR without signs of complications. During
follow-up, the patient developed three events of embolic thrombosis of
the right axillary, brachial and radial artery. No signs of potential
thrombogenicity, cardiac or bTEVAR causes were found on the eight

follow-up CT scans. The patient died of hemorrhagic stroke 22 months
after bTEVAR. - The static aortic arch diameter remained stable (Figure 3B), but the

dynamic diameter change reduced after bTEVAR (Figure 3C).

» Motion in z-direction increased after bTEVAR, especially for the distal
ends of branch-stents, while the downstream first native artery-
bifurcation-pathlengths changed negligible (Figure 1C).

» Curvature decreased from pre- to post-bTEVAR and remained constant
during follow-up (Figure 2).
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Figure 1. (A) preoperatively and (B) postoperatively selected Figure 2. Curvature of the BCT, LCCA and Figure 3. (A) preoperatively and postoperatively calculated
points for motion analysis. (C) the x, y and z motion patterns at aortic arch. aortic arch diameters. (B) static diameters and (C) dynamic
the 3 scan moments. diameter change during cardiac cycle of the 3 scan moments.

Dynamic CT scanning analyzed with a sophisticated algorithm has the potential to quantify aorta dynamics. If
the increased motion of the post-bTEVAR branch transition zone between stent and native artery, the stiffening
of the aorta and the probably related change in wall shear stress are the source of ongoing
micro-embolisms is subject of further research (Trialregister.nl NL8401).
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