Strut thickness impact on thrombogenicity in BRS: In-vitro insights
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Results
• From the in vitro perfusion coronary model, thin-strut
ArterioSorbTM BRS showed significantly smaller thrombus area
in IF images as compared to the BVS (0.006 vs. 0.036
mm2/mm, p<0.01). (Figure 2 and 3)
• No difference was found between thin-strut BRS and Xience
(0.006 vs. 0.007 mm2/mm, p=0.99).
• Similar trend can be observed in cross-sectional thrombus
area in OCT images and mean FL intensity which indicates the
overall activated platelets adhering on the stent surfaces.
(Figure 4)
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Methods
• Scaffolds and stent with different strut thickness including
the Absorb BVS (157µm), a thin-strut BRS (ArterioSorbTM,
95µm) and the everolimus-eluting Xience stent (81µm), (all
3.0mm in size, n=6 BVS, n=5 ArterioSorbTM, n=6 Xience) were
expanded in 3mm in-vitro coronary artery perfusion models.
• The samples were perfused with porcine blood at a rate of
200ml/min for 4 minutes. Mean cross-sectional thrombus
area was evaluated using OCT and immunofluorescence (IF)
analysis and mean fluorescent (FL) intensity measured at
confocal microscopy.
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Background and Objective
• Recent clinical studies with Bioabsorbable Vascular Scaffolds (BVS)
have shown trends toward a higher rate of stent thrombosis with
these device when compared with latest metallic DES.
• Large strut thickness of current bioresorbable vascular scaffolds
(BRS) has been suspected to have an impact on thrombogenicity.
• Large strut thickness has been reported to increase the amount of
foreign material in the lumen and result in higher flow disturbance,
flow separation and areas of recirculation, thereby possibly
increasing the thrombogenic risk of the device.1
• Perturbed flow patterns around large, protruding struts have been
associated with increased platelet adhesion, inflammatory
responses, as well as reduced re-endothelisation.2
• The aim of this study was to compared scaffold thrombogenicity of
a thin-strut BRS (ArterioSorbTM) compared to a larger strut BVS and
a standard metallic DES in an in-vitro model of perfused with blood.
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Figure 2: Assessment of thrombus
formation. (A) Mean FL intensity and (B)
thrombus area quantified on IF images of
the samples (normalised by sample
length). (C) Mean cross-sectional
thrombus area quantified from OCT
pullback analysis of samples.
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Figure 4. OCT cross sectional frames of BVS, thin-strut BRS and
Xience after perfusion. Arrows indicates the initial clot deposition
on the stent samples.

Figure 1: CFD simulation of stented vessels of the 3 platforms. (A) The
shear rate plot of 3 types of stents showing BVS had the largest region
of low shear between struts followed by thin-strut BRS and Xience. (B)
Area with shear stress > 1000 s-1 and area of recirculation.
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Figure 3. Representative longitudinal section of anti-platelet
immunofluorescence images.

• Compared to larger strut BRS, the thin-strut BRS and metallic
DES showed decreased acute platelet adherence and
thrombus formation at both OCT and FL analysis.
• This In-vitro model suggests that clot formation on scaffolds
may be modulated by strut profile.

