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Mirage BRMS

In vitro studies have demonstrated that stent implantation changes

local haemodynamics as the protruding struts disturb the flow
resulting in recirculation zones and low endothelial shear stress
(ESS)!3. Angiographic and OCT data were used to reconstruct
3D geometry of the right coronary artery of two healthy mini-
swine implanted with 3.0x18 mm Absorb BVS (Abbott Vascular,
Santa Clara, CA, USA) and 3.0x15 mm Mirage BRMS (Manli
Cardiology Ltd., Singapore) (Online Figure 1). The angiographic
data were used to estimate flow velocity*.

During the computational flow dynamic study, ESS was meas-
ured in the scaffolded segment around the circumference of the
lumen per 5° interval and along the axial direction per 0.2 mm
interval (cross-section). Mean ESS was lower in Absorb BVS
compared to Mirage BRMS in steady flow simulation (0.60+0.51
Pa [n=5,256] vs. 1.09+0.76 Pa [n=6,336], respectively; p<0.001);
70% of the scaffolded surface in Absorb BVS and 53% in Mirage
BRMS was exposed to a low (<1 Pa) athero-promoting ESS
(Online Figure 1). The presented p-value is for hypothesis genera-
tion based on 5° subunit analysis (n=11,592) and needs cautious
interpretation.

The difference in ESS may have arisen from strut geometry,
strut thickness (Online Figure 2), alignment of the strut connec-

tors, luminal diameter, vessel curvature and boundary conditions.
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In our case, after excluding other factors, lower ESS in Absorb
BVS is potentially attributed to the flow disturbances caused by
thicker rectangular struts (Panel A, Panel B, Panel C, Panel D,
Online Figure 2). Longitudinal images (Panel A, Panel B) por-
tray the flow patterns and ESS distribution during steady (Panel C,
Panel D) and pulsatile (Panel E, Panel F) models; flow streamlines
were taken at the highest velocity point in diastole. While recircu-
lation zones were noted in proximal/distal regions of Absorb BVS
(Panel C, Panel E), there was no recirculation in Mirage BRMS
(Panel D, Panel F, Moving image 1, Moving image 2).

OCT-based reconstruction provides in vivo assessment of the
effect of different scaffold designs on local haemodynamics and
can be useful in optimising scaffold design.
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Moving image legends

Moving image 1. Pulsatile flow simulation in Absorb BVS.
Moving image 2. Mirage BRMS. It is obvious that the different
strut design has an impact on the flow velocity which is reduced
in the surface of the Absorb BVS.
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Online Figure 1. ESS distribution in Absorb BVS and Mirage BRMS in steady and pulsatile flow models. ESS distribution in Absorb BVS (A)
and Mirage BRMS (B) in steady (left) and pulsatile (vight) flow models. There was no significant difference in ESS distribution between steady
and pulsatile flow simulation in both devices (0.60+0.51 Pa vs. 0.60+0.52 Pa; p=0.95 in Absorb BVS and 1.09+0.76 Pa vs. 1.10+0.76 Pa;
p=0.89 in Mirage BRMS). The observed differences in ESS between Absorb BVS and Mirage BRMS were maintained even if the pulsatile
conditions were applied for the flow simulation. ESS results were skewed towards lower ESS in Absorb BVS compared to Mirage BRMS as
shown in the histograms of ESS distributions.
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Online Figure 2. Differences in scaffold design, strut geometry and related ESS distribution at both scaffolds. Absorb BVS 1.1 and cross-
section of Absorb BVS strut (4). Mirage BRMS and cross-section of Mirage BRMS strut (B). OCT cross-sectional image of Absorb BVS 1.1
with magnified view of a rectangular strut (C). OCT cross-sectional image of Mirage BRMS with magnified view of an ovoid strut (D). ESS
distribution in the cross-sections (C & D). Low ESS noted in the areas between the struts and high ESS on the top of the struts in Absorb BVS
(E) and Mirage BRMS (F).




