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Objectives This study sought to assess the vascular response of overlapping Absorb stents com-
pared with overlapping newer-generation everolimus-eluting metallic platform stents (Xience V [XV])
in a porcine coronary artery model.

Background The everolimus-eluting bioresorbable vascular scaffold (Absorb) is a novel approach to
treating coronary lesions. A persistent inflammatory response, fibrin deposition, and delayed endo-
thelialization have been reported with overlapping first-generation drug-eluting stents.

Methods Forty-one overlapping Absorb and overlapping Xience V (XV) devices (3.0 � 12 mm) were
implanted in the main coronary arteries of 17 nonatherosclerotic pigs with 10% overstretch. Im-
planted coronary arteries were evaluated by optical coherence tomography (OCT) at 28 days (Ab-
sorb n � 11, XV n � 7) and 90 days (Absorb n � 11, XV n � 8), with immediate histological evalua-
tion following euthanasia at the same time points. One animal from each time point was evaluated
with scanning electron microscopy alone. A total of 1,407 cross sections were analyzed by OCT and
148 cross sections analyzed histologically.

Results At 28 days in the overlap, OCT analyses indicated 80.1% of Absorb struts and 99.4% of XV
struts to be covered (p � 0.0001), corresponding to histological observations of struts with cellular cover-
age of 75.4% and 99.6%, respectively (p � 0.001). Uncovered struts were almost exclusively related to
the presence of “stacked” Absorb struts, that is, with a direct overlay configuration. At 90 days, overlap-
ping Absorb and overlapping XV struts demonstrated �99% strut coverage by OCT and histology, with
no evidence of a significant inflammatory process, and comparable % volume obstructions.

Conclusions In porcine coronary arteries implanted with overlapping Absorb or overlapping XV struts,
strut coverage is delayed at 28 days in overlapping Absorb, dependent on the overlay configuration of
the thicker Absorb struts. At 90 days, both overlapping Absorb and overlapping XV have comparable
strut coverage. The implications of increased strut thickness may have important clinical and design con-
siderations for bioresorbable platforms. (J Am Coll Cardiol Intv 2013;6:523–32) © 2013 by the American
College of Cardiology Foundation
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Everolimus-eluting bioresorbable vascular scaffolds (Ab-
sorb, Abbott Vascular, Santa Clara, California) are a novel
approach to treating coronary lesions, in that they provide
transient vessel support and drug delivery to the vessel wall,
without the long-term limitations of standard metallic
drug-eluting stents (DES), such as metallic caging. Unlike
with permanent metallic stenting, the Absorb will potentially
allow for future surgical revascularization, expansive remodel-
ing, restoration of reactive vasomotion, and reliable noninva-
sive imaging of coronary arteries with multislice computed
tomography (1–4). Given the temporary presence of the
Absorb, the small, but potentially fatal, risk of late or very late
stent thrombosis associated with conventional metallic plat-
form DES, may be reduced or even eliminated (5,6).

First-generation DES, namely overlapping sirolimus-
eluting and paclitaxel-eluting stents, have previously been
demonstrated in pre-clinical models to show evidence of a
persistent inflammatory response, fibrin deposition, and
delayed endothelialization (7,8). The purpose of this study

is to assess the vascular response
of overlapping Absorb compared
to the overlapping newer gener-
ation everolimus-eluting metal-
lic platform stents (Xience V
[XV], Abbott Vascular) in a por-
cine coronary artery model.

Methods

Experimental studies received
protocol approval from the insti-
tutional animal care and use
committee and were conducted
in accordance with American
Heart Association guidelines for

pre-clinical research and the Guide for the Care and Use of
Laboratory Animals (National Institutes of Health, 2010).
Seventeen healthy, nonatherosclerotic Yorkshire-Landrace
swine were implanted via femoral access according to
standard procedures (9). Each animal was implanted with
overlapping 3.0 � 12.0-mm Absorb or XV stents in up to
3 of the main coronary vessels according to a pre-
determined matrix of randomization. A maximum of 2
overlapping Absorb and 1 overlapping XV were permitted
per animal. The Absorb and XV sizes were matched to the
vessel size at a target balloon-to-artery ratio of 1.1 to 1.0
(10% overstretch). In total, 17 animals (41 vessels) were

implanted with overlapping Absorb or overlapping XV.
Eight and 9 pigs underwent follow-up at 28 days (Absorb
n � 12, XV n � 8), and 90 days (Absorb n � 12, XV n �
9), respectively (Online Appendix). These time points have
been reported to be representative of peak neointimal
growth in humans at 6 months (28 days) and 18 months (90
days) (10). Coronary angiography and OCT analyses were
performed at baseline and at both time points. One animal
from each of the 28 and 90 day time points was excluded
from OCT and histological analyses, and implanted arteries
evaluated with scanning electron microscopy (SEM) alone.
All pigs were humanely euthanized at follow-up immedi-
ately after angiography (SEM) or OCT (all others).
OCT analyses. OCT evaluation of the Absorb and XV
overlap were performed at a pullback speed of 1.0 mm/s at
baseline and at follow-up, utilizing a commercially available
time-domain OCT system (M3 System, LightLab Imag-
ing, Westford, Massachusetts). The image wire was passed
distal to the treated vessel without the conventional support
of the balloon occlusion catheter to minimize the risk of
disrupting the endothelial coverage in the treated vessel.
Bolus doses of Ringer’s lactate were used to clear blood
distal to the inflated occlusion balloon in the proximal
vessel, and OCT pullbacks were initiated. Quantitative and
qualitative analyses were performed with proprietary soft-
ware for off-line analysis (LightLab Imaging). With adjust-
ment for pullback speed, analyses of continuous cross
sections were performed at 1-mm longitudinal intervals
consistent with previously validated methodologies (Online
Appendix) (1,11,12). OCT analyses were performed by a
team of physicians and analysts of an independent core
laboratory (Cardialysis BV, the Netherlands). Specifically
for the overlapping Absorb, struts were defined by their
overlay configuration, namely “stacked inner,” “stacked
outer,” and “other” (i.e., without a clear direct overlay
configuration) (Fig. 1) (13). The threshold for coverage of
the Absorb strut is 30 �m, corresponding to the average
interobserver measurement (difference in 300 struts ana-
lyzed 2 times, 35 � 6 �m) of the endoluminal light
backscattering strut boundary (14). To allow full visualization
of the spatial distribution of strut coverage struts in the
overlapping devices, “spread-out-vessel graphs”—a visual rep-
resentation of the vessel as if it had been cut along the reference
angle (0°) and spread out on a flat surface—were created based
upon previously described methodologies (11).
Histological analyses and SEM. Histological analyses are de-
scribed in the Online Appendix. SEM was performed with a
Hitachi Model 3600N scanning electron microscope (Hitachi,
Tokyo, Japan). Sections were stained with hematoxylin and
eosin and elastic van Gieson or Movat pentachrome.
Statistical analyses. Continuous variables are reported as
mean � SD, categorical variables as counts (%). Compari-
sons were made with the Student t test/Mann-Whitney U
test and chi-square/Fisher exact test as appropriate. Tissue
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Abbreviations
and Acronyms

DES � drug-eluting stent(s)

EEL � external elastic
lamina

IQR � interquartile range

OCT � optical coherence
tomography

SA ratio � scaffold/stent to
artery ratio

SEM � scanning electron
microscopy

XV � Xience V stent(s)

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S , V O L . 6 , N O . 5 , 2 0 1 3

M A Y 2 0 1 3 : 5 2 3 – 3 2

Farooq et al.

Overlapping Bioresorbable Scaffolds: Porcine Study

524



Download English Version:

https://daneshyari.com/en/article/2941261

Download Persian Version:

https://daneshyari.com/article/2941261

Daneshyari.com

https://daneshyari.com/en/article/2941261
https://daneshyari.com/article/2941261
https://daneshyari.com

