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When introduced in the clinical practice of interventional cardiol-
ogy, bioresorbable vascular scaffolds (BVS) were initially indicated for
only a limited number of indications: uncomplicated, so-called simple
lesionswith no calcifications and no tortuosity. After the first promising
results with the first generation of BVS (the polymer-based Absorb), in-
dications were extended to more complex lesions [1,2]. Chronic total
occlusions (CTO) and bifurcation lesions have known inferior results, di-
rectly during the procedure and in the long term, specifically in terms of
restenosis. For these lesions, there is a need for another concept of
stenting. Moreover, the characteristics of these BVS in CTO lesions
should avoid full metal jackets and avoid lifelong side branch obstruc-
tion by overhanging struts in bifurcation lesions. Restoring normal vas-
cular endothelial function seems, at least theoretically, to be a better
solution for these kinds of difficult-to-treat lesions.

So in daily practice, these lesions were also targeted. Most operators
were initially reluctant to treat bifurcation lesions because of strut thick-
ness, lower flexibility, and higher fragility of the resorbable stents. Ex-
perts even discouraged the use of the magnesium resorbable stent
(MRS) in these situations [3]. Nevertheless, procedures were per-
formed, and there were speculations and publications about the best
methodology, in which avoiding culotte stenting because of the load
of material was the most frequently heard comment [4].

After the withdrawal of the BVS from the market, mainly because of
higher incidence of late stent thrombosis,whichwas probably related to
the degradation process three years after implantation, the concept of
BVS seemed to be relegated to history. But the concept still holds the
promise of restoring normal vascular motion, freeing arteries and side
branches of themetal load. Now other scaffold concepts have published
results that are as good as those of drug-eluting stents (DES). They show
low stent thrombosis rates, even over a longer period of time. One of
those scaffolds is the MRS, a different concept from the polymer-based
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ones. They contain relatively thick struts but with better radial strength,
albeit not comparable with metal (alloy) based stents. The BIOSOLVE
studies and the Magmaris registry demonstrated promising follow-up
data with low late stent thrombosis and acceptable restenosis rates,
comparable with today’s modern DES [5]. In these patients, the treated
lesions were relatively simple; complex lesions were not specifically
studied.

In this issue of the journal, Toth et al. describe the results of what
seems to be the logical next step: to study more complex – bifurcation
– types of lesions [6]. These lesions are more demanding for stents be-
cause, depending on the technique used, struts have to cross struts
and, frequently stents have to bendmore than 90 degrees. Furthermore,
with proximal optimizing therapy (POT), with post-dilatation, andwith
kissing dilatation techniques, stents are exposed to high forces. This all
might lead to deformation and even fracturing of stent struts. The choice
for an in vitro model in this phase of clinical experience with the MRS
stent seems a logical one with advantages and disadvantages [7,8].
From earlier in vitro work with the DES in similar models, it is known
that the conditions are controllable, stable, and reproducible. Thus, a
comparison between different methods of stenting will most likely
lead to unambiguous results. And the number of experiments can be
limited. On the other hand, in vitro situations do not have the great var-
iability in anatomic lesions as in vivo, the cross sections are circular,
there are regular diameters, etc. No calcifications, no elastic recoil, and
no second bends are encountered, and the continuousmovement in dif-
ferent planes due to a beating heart in 3 dimensions is absent.

In this in vitro study, it is the aim of the authors to understand
basic mechanical behavior of the MRS, and the results give better in-
sight into the technology and will undoubtedly be of importance for
future clinical applications. Three modalities are used in the experi-
mental setting, fluoroscopy optical coherence tomography and
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micro-computed tomography – a logical approach because the re-
sults from these combined methods can give almost complete in-
sight into the behavior of the stents and their struts in bifurcation
lesions. Fluoroscopy was used to control positioning and deploy-
ment, OCT [9] to check malposition, and μCT analysis to monitor con-
nector and strut fractures.

Five types of bifurcation stentingwere investigated and described in
great detail in the manuscript. Nonetheless only the relatively “simple”
bifurcation lesionswere tested. Overlapping of struts and crushingwere
almost completely avoided, probably because today’s struts are still too
thick and fragile. This is an understandable argument, but we are left
with unanswered questions concerning what the behavior of struts
will be when crushed. The in vitro model should specifically help us
gain information about stents and struts’ behavior in more complex sit-
uations because in daily practice, such a precisewiring of struts is not al-
ways possible, as described in tests #4 and #5 in the article. Overlapping
of more than one strut or crushing might be unavoidable in the clinical
situation, although the intention and probably the best way to do it is to
keep the bifurcation stenting as simple as possible.

With the above limitations to the simple approach, the results of this
very well-conducted and precisely described study were very good.

The figure of 4.3%malposition, seenwith OCT overall in the carina of
a bifurcation, is excellent, and one broken connector and one single bro-
ken strut diagnosed with micro CT, both in situations with outspoken
overstretching due to the technique used, is very acceptable.

Even though this is a descriptive in vitro study conducted in well-
controlled circumstances, it is hard to compare these results with the
in vitro studies performed with DES, unfortunately, because of differ-
ences in design. Nor is it possible to directly translate these results to
daily clinical practice.

However, when trying to compare the current data with other
in vitro studies, the conclusion that the results are at least comparable
seems warranted. More data of more complex methods of bifurcation
stenting should be gathered before we can translate the results to
daily practice.
On the other hand, the data suggest a reluctant attitude in the ap-
proach of more complex lesions in daily practice, as the more stretch
is seen in the clinical situation, the greater the risk of fracture.

Overall, Toth et al. have performed a well-designed and excellently
executed study that helps us to understand themechanisms of stenting
with this particular magnesium stent material and gives future direc-
tions for further research. In my opinion, the in vitro model is essential
to understand complex stenting procedures, and the magnesium stent
still holds promise.
References

[1] Ali Z, Gao R, Kimura T, Onuma Y, Kereiakes D, Ellis S, et al. Three-year outcomes with
the absorb bioresorbable scaffold: individual-patient-data meta-analysis from the
ABSORB randomized trials. Circulation 2018;137:464–79.

[2] Kereiakes D, Ellis S, Metzger C, Caputo R, Rizik D, Teirstein P, et al. 3-Year Clinical Out-
comes With Everolimus-Eluting Bioresorbable Coronary Scaffolds: The ABSORB III
Trial. J Am Coll Cardiol 2017;70:2852–62.

[3] Fajadet J, Haude M, Joner M, Koolen J, Lee M, Tölg R, et al. Magmaris preliminary rec-
ommendation upon commercial launch: a consensus from the expert panel on 14
April 2016. EuroIntervention 2016;12:828–33.

[4] Tamburino C, Latib A, van Geuns R, Sabate M, Mehilli J, Gori T, et al. Contemporary
practice and technical aspects in coronary intervention with bioresorbable scaffolds:
a European perspective. EuroIntervention 2015;11:45–52.

[5] Foin N, Lee R, Bourantas C, Mattesini A, Soh N, Lim J, et al. Bioresorbable vascular scaffold
radial expansion and conformation compared to a metallic platform: insights from
in vitro expansion in a coronary artery lesionmodel. EuroIntervention 2016;12:834–44.

[6] Toth GG, Haude M, Lootz D, Pellicano M, Wijns W. Resorbable magnesium scaffold in
coronary bifurcations – report of in vitro experiments. Cardiovasc Revasc Med 2019;
20:858–64.

[7] Foin N, Lee R, Mattesini A, Caiazzo G, Fabris E, Kilic I, et al. Bioabsorbable vascular scaf-
fold overexpansion: insights from in vitro post-expansion experiments.
EuroIntervention 2016;11:1389–99.

[8] Viceconte N, Tyczynski P, Ferrante G, Foin N, Chan P, Barrero E, et al. Immediate re-
sults of bifurcational stenting assessed with optical coherence tomography. Catheter
Cardiovasc Interv 2013;81:519–28.

[9] Bennett J, Vanhaverbeke M, Vanden Driessche N, Hiltrop N, Adriaenssens T, Desmet
W, et al. The drug-eluting resorbable magnesium vascular scaffold in complex coro-
nary bifurcations: insights from an in vivo multimodality imaging study.
EuroIntervention 2018;13:2036–46.

http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0005
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0010
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0015
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0020
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0020
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0020
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0025
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0025
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0025
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0030
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0030
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0030
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf1035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf1035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf1035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0035
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040
http://refhub.elsevier.com/S1553-8389(19)30480-4/rf0040

	Resorbable Magnesium Scaffold in Coronary Bifurcations: Report of In Vitro Experiments – Is There a Role for Magnesium and ...
	References


