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Bioresorbable scaffolds: everything resolved?
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Coronary artery disease (CAD) is still the leading cause of
death in the Western world, resulting in 17.5 million deaths
in 2012. Treatment and research have focused on primary
and secondary prevention and on improvement of percuta-
neous coronary intervention (PCI) techniques. The introduc-
tion of balloon angioplasty (1977) and later the bare metal
stent (1994) gave an enormous reduction in the re-stenosis
rate from 50-60 % to nearly 15-30%. With the coming of
the drug-eluting stent (DES) (2000) the in-stent restenosis
rate has dropped to the current 4—10%. Next to improve-
ment of the stent device a change in medical treatment
before and after stenting was implemented. Besides acetyl-
salicylic acid, treatment with a second antiplatelet drug was
introduced to lower the in-stent restenosis rate and subse-
quent target lesion revascularisation (TLR) and to prevent
in-stent thrombosis. Currently, TLR with DES is 3—7 % and
in-stent thrombosis (including acute, early and late) around
1-2% [1]. Although the introduction of DES was a major
step forward, there is still concern regarding the vessel wall
response. Issues that remain to be improved include in-stent
restenosis, delayed endothelial healing, prolonged exposure
of stent struts and the occurrence of (late) stent thrombosis.
Furthermore, vessel caging results in impaired endothelial
function, interferes with non-invasive imaging techniques
leading to artefacts (CT and MRI) and possible impairment
of future treatment options (re-PCI and CABG). Also the
desired duration of dual antiplatelet therapy is unclear and
still under investigation.
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So, knowing the good results with DES the question is if
there is still room and need for further improvement? After
the introduction of the bioresorbable scaffold (BRS) and the
promising results of the Absorb A and B trial, one would
think that we are really missing the boat if we do not use
this novel but still expensive device. The major advantage
of the new scaffolds promises to overcome the aforemen-
tioned concerns with respect to the use of DES and seems
to resolve them. Furthermore instead of vessel recoil late
lumen enlargement has been observed. In this issue of the
Netherlands Heart Journal, the article by Felix et al. nicely
describes the results of the currently available BRS data [2].
Although research has been performed with different scaf-
folds, at this moment two are commercially available with
the Conformité Européenne (CE) mark for use in CAD: the
Absorb Bioresorbable Vascular Scaffold (BVS, Abbott Vas-
cular) and the DESolve scaffold (Elixer Medical Corpora-
tion). The scaffolds are made of poly-L-lactic acid (PLLA)
and elute a 1:1 mixture of PLLA and the antiproliferative
drug everolimus. Full hydrolytic degradation takes as long
as 3 years in patients. As most studies are performed with
the BVS from Abbott, the results mentioned in this editorial
refer to this scaffold.

The results of the paper by Felix et al. and of the recently
published paper by Wiebe et al. demonstrate that there are
still some questions to be answered and some critical com-
ments to be made before justifying a widespread use of
BVS [2, 3] Although the scaffold is resolved after 3 years,
the stent struts are thick (150 um), the device is still bulky,
not very flexible and subsequently difficult to place in cal-
cified lesions, distal small arteries and tortuous lesions. As
pre-dilatation of the segment is mandatory, post-dilatations
are mostly needed which leads to prolonged duration of the
procedure, higher radiation doses and higher costs. Also,
preferably the BVS should not be placed in bifurcation
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lesions as side branches are difficult to enter and ending the
procedure with a final kissing balloon is not recommended
because the stent struts will dislocate or break. Furthermore,
the majority of the published data are not derived from
randomised clinical trials (RCT), but are drawn from reg-
istries where imputation of data has been used or cohorts
are compared with existing DES data. Only the Absorb II
trial, which is still ongoing, is a RCT. Also, there is some
concern with respect to late stent thrombosis, possibly due
to the fact that it takes almost 3 years for the BVS to vanish
completely. The ideal timing for absorption of the scaffold
remains unclear. It is said that one of the advantages of the
BVS is the restoration of vascular motion. The exact defi-
nition of vascular motion remains debatable as well as the
way it should be measured. In addition, the clinical value
of vasomotion as an outcome parameter needs to be estab-
lished. There are several factors influencing vascular motion
including risk factors (i.e. smoking, hypertension, diabetes),
gender and stress among other factors [4]. In all the BVS
studies vasomotion has been measured by the application of
acetylcholine or methylergonovine assessing the response
by angiography. The question is if this is the right way to
measure vasomotion as circumstances between patients dif-
fer and neither cold-pressure test nor metabolic measure-
ments are applied [5]. The answer might come from the
ongoing VANISH trial, a single-centre RCT performed in
the VU University medical center in Amsterdam in which
PET scan and cold-pressure tests will be used to determine
the (clinical) impact of vascular restoration with BVS in
comparison with DES on endothelium-dependent vasodila-
tion and maximal hyperaemic myocardial perfusion using
H2 150 PET after 3 years of follow-up.

And how big is the problem for patients who need to
undergo CABG after PCI with DES? The latest results with
respect to TLR after DES are very good. In the Compare
trial the Xience V results demonstrate any target vessel
revascularisation of 3.2 %, re-PCI 2.5% and CABG 0.8 %;
any TLR of 2.9%, re-PCI 2.1 % and CABG 0.8 % [6]. Con-
sequently, the aforementioned advantage to more readily
perform CABG after BVS is only envisaged for a very small
group of patients.
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In conclusion, the so-called next-generation ‘stent’ seems
very promising and potentially could present a big step for-
ward in interventional cardiology. However, further research
in randomised clinical trials is needed, including cost-bene-
fit analysis and during a long-term follow-up period to find
out if BVS resolves the shortcomings of DES.
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