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The introduction of coronary stents in 1986 revolu-
tionized interventional cardiology. First introduced to
address issues of acute recoil and coronary artery dissec-
tions, bare metal stents (BMS) soon proved superior to
balloon-only angioplasty in randomized controlled trials
[1, 2]. Later, the introduction of stents eluting cytotoxic/
cytostatic drugs addressed the incidence of late resteno-
sis [3] and, after another 10 years, a number of modi-
fications to the design, polymer, eluted drug, and stent
struts’ geometry led to devices with improved biocom-
patibility, radio-opacity, radial strength, and deliverability.
Despite all these improvements over the years, both BMS
and drug-eluting stents (DES) have some limitations. In
fact, their permanent structure hinders surgical myocar-
dial revascularization and physiological vessel remodel-
ing and represents a permanent possible source of in-
flammation, which in turn is felt to expose patients to
the risk of late stent thrombosis (a non-negligible hazard
with an incidence up to 1-2% annually with first-genera-
tion DES and a mortality that may reach up to 30%) [3].
In an attempt to minimize the long-term mechanical and
biological stress caused by a permanent implant, fully
bioresorbable stents (BRS) were introduced in 2012 as
a novel promising approach. The aim of this new technol-
ogy was to treat coronary stenosis by providing transient
vessel support with drug delivery capability without the
long-term limitations associated with vessel caging.

In this issue of the journal, Orlik et al. [4] report 1-year
clinical outcomes with the ABSORB BRS (Abbott, Santa
Clara, USA) in 138 patients with coronary artery disease.
The study design is observational, comparing clinical out-
comes with everolimus-eluting bioresorbable scaffolds
against those with everolimus-eluting metallic DES. Pro-
pensity-score matching was used in an attempt to adjust
for differences in baseline patient risk between the treat-
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ment groups. Their main finding was that, in terms of
major adverse composite endpoints, comparable results
were found between bioresorbable vascular scaffolds
and DES (7.2% vs. 11.15%; p = 0.17). The target vessel
revascularization rate was 2.9% in both groups. Except
for the periprocedural period, there were no deaths or
myocardial infarctions in the BRS group. There was no
stent thrombosis in either group.

In interpreting the data, a number of limitations must
be considered. First, although propensity score matching
by the investigators was generally well performed, the
model used could have been more carefully construct-
ed. Propensity score modeling should use as covariates
clinical and procedural parameters that were clinically
relevant for the endpoint, not only the baseline charac-
teristics of the population. In fact, the number of stents
implanted and the location of the stenosis were quite
different between the groups also after propensity score
matching. Moreover, a history of previous percutaneous
coronary intervention (PCl), a parameter that was not
taken into account for matching, was related in previous
studies to worse clinical outcome [5]. Second, the pre-
sented comparison is non-randomized, so the observed
outcome differences may be due to factors other than
the type of stent received. No method of adjustment can
fully account for the resultant differences in baseline risk.
Finally, the study is considerably underpowered (n = 138)
for comparison in relation to clinical endpoints in gen-
eral, and particularly for rarely occurring events such as
stent thrombosis.

In the same issue, the paper by Briede et al. [6] reports
the results of a single-center real-life registry of 2-year
clinical outcomes after implantation of BRS in 187 stable
angina and acute coronary syndrome patients. They re-
port very good clinical outcomes at the 2-year follow-up
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(all-cause death 3.9%, myocardial infarction 1.6%, tar-
get-lesion revascularization 3.9%, target-vessel revas-
cularization 8.4%, scaffold restenosis 6.0%, thrombosis
1.1%). The same limitations above apply to this paper.

Collectively, these two papers reproduce earlier find-
ings of several other groups which provided evidence of
short-term safety after BRS implantation in a variety of
indications. Despite these initial encouraging results in
the short and mid term, larger registries with a longer
follow-up showed an increase of in-scaffold thrombosis
(ScT) compared with everolimus-eluting stents [7-10], an
observation that has been imputed to inadequate expan-
sion of the device, unwanted adverse biological interac-
tions, and device dismantling [11, 12]. This evidence was
confirmed in randomized trials, as the negative results of
ABSORB Il and AIDA at long-term follow-up [13, 14], con-
firmed by several meta-analyses [15, 16], led to the mar-
ket withdrawal of Absorb BRS in September 2017. Giv-
en the small sample size and fortunately low incidence
of scaffold thrombosis, a comparison with the results
of these larger trials is impossible. In the study by Orlik
etal. [4], nothrombosis was observed; in the study by Brie-
de et al. [6], only two such events had been observed at
2 years (1.1%). In the Absorb Il trial, the rate of scaffold
thrombosis was 1.5%; in the ABSORB Il and AIDA trials
the rates of scaffold thrombosis were 1.9% and 3.5%. Of
note, none of these studies was powered for this end-
point. The rates of target vessel myocardial infarction in
these studies were in the range of 5.5-7.3%, again not
outside a hypothetical confidence interval of the regis-
tries by Orlik et al. [4] and Briede et al. [6]. Finally, their
rate of scaffold restenosis was in line with another reg-
istry recently published that reported in a similar cohort
a rate of 6% at 2 years and 9% at 3 years [17]. Of note,
since no routine angiographic follow-up was planned,
these figures refer to clinical restenosis only.

Having mentioned these limitations, it is howev-
er important to try and analyze the mechanisms that
might have led to improved outcomes. The good results
obtained by the authors could be explained by the low
percentage of ACS patients (20.9%) and complex lesions.
Further, a number of studies now show that the care tak-
en at the time of implantation [18] (whatever one wants
to call it — PSR 5Ps, “optimal technique”, etc.) is associat-
ed with a dramatic reduction in events — a factor that had
been forgotten with modern DES.

For all these reasons, the authors’ enthusiasm needs
to be tempered with words of caution. The concept of
BRS technologies remains extremely attractive, but the
devices come with a long learning curve (or require at-
tention), which many cardiologists are unwilling to re-
spect. The concern raised about very late BRS disman-
tling and thrombosis, together with the lack of a clear
advantage in terms of clinical efficacy, complicates the
development of this otherwise promising concept. More-
over, a new generation of BRS with an optimized radial
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strength, a sleeker endoluminal profile, a smaller foot-
print, and resorption processes that do not interact with
the vessel wall will likely have a favorable effect on rates
of stent failure. At this time, on the basis of the available
published data, treatment with BRS should only be un-
dertaken within a registry or a study, as further data are
necessary before we commit our patients to this therapy.
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