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(1). Several devices have undergone First-In-
Man studies; however, the Absorb bioresorbable
vascular scaffold (BVS) (Abbott Vascular, Santa

The use of bioresorbable technologies for the treat-
ment of coronary artery disease is a novel approach
with potential advantages over the use of metal stents
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Figure 1. Presentation of WSS Derived From Angiographic and OCT Imaging Data Projections Using CFD Modeling Techniques After
Implantation of the Absorb Bioresorbable Vascular Scaffold

(A, A’) Two-dimensional (2-D) angiographic views of the significant proximal left circumflex artery lesion (A) and the scaffolded segment after
implantation of the 3.0 x 18-mm Absorb bioresorbable vascular scaffold (BVS) (A’). (B, B') Three-dimensional (3-D) angiographic views before
(B) and after (B') scaffold implantation. (C) The Absorb BVS. (D, D’) Time-averaged wall shear stress (TAWSS) magnitude distribution from

angiographically derived 3-D geometries before (D) and after (D’) scaffold deployment. Velocity profiles pre- and post-implantation of the
Absorb BVS are superimposed. (E) 2-D OCT cross section with embedded polymeric struts demonstrating in a 3-D pattern the distribution of
TAWSS between the polymeric struts. The quantified color coding demonstrates low WSS regions (blue color). The matched OCT cross section
is superimposed. (E') Reconstructed streamlines of the velocity field at the systolic peak demonstrating altered flow patterns in the proximity
of the arterial wall induced by the polymeric struts. CFD = computational fluid dynamics; GWS = guidewire shadow.
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Clara, California) is the only bioresorbable platform approved
for clinical use in Europe (CE mark). The BVS platform is
made of poly-L-lactide that is shown to completely resorb over
a 2- to 3-year period. Insights from the ABSORB Cohort B
trial [NCT00856856] suggest that the scaffold is more
conformable than metal stents (Xience everolimus-eluting
stent, Abbott Vascular), resulting in less vascular straightening
and greater retention of the original angulation and curvature.
Although the polymeric struts of the ABSORB BVS are
thicker (150 pm) compared with those of second-
generation metal stents, the hemodynamic effects change over
time as the scaffold resorbs. Therefore, the overall biome-
chanical footprint of the bioresorbable scaffold compared with
metal stents is transient with different effects on local vessel
and strut level wall shear stress (WSS). We have proposed that
such detailed biomechanical evaluation of the ABSORB BVS
will add critical mechanistic insights into its potential benefi-
cial effects, particularly in angulated and curved vessels (2).
Here we illustrate the assessment of biomechanical
properties by 2 methods in 2 selected patients who under-
went implantation of the ABSORB BVS from the
ABSORB Extend study [NCT01023789]. The evaluation
used 3-dimensional (3-D) angiographic reconstruction
techniques and computational fluid dynamics (CFD) to
calculate the WSS pre- and post- BVS deployment
(Figs. 1A to 1D) for vessel-level analysis. The second used
optical coherence tomography (OCT) imaging data to
reconstruct the 3-D geometry and CFD to visualize flow
streamlines over the polymeric struts for more detailed strut
level analysis. (Figs. 1E and E’). Fusion of angiographic with
OCT data has been previously shown to be a feasible
approach to calculate WSS by CFD simulations (3), and
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biomechanical analyses by these methods may yield impor-
tant insights into potential advantages of bioresorbable
technologies over metal stents.
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