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Impressive late stent recoil of a drug-eluting
resorbable magnesium coronary stent
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Summary

A 69-year-old female patient previously treated for a non-
ST-elevation myocardial infarction with implantation of a
drug-eluting resorbable magnesium stent (RMS) in the
right coronary artery (RCA) was readmitted after 8 months
because of unstable angina. The coronary angiograms
showed a severe focal restenosis of the RMS previously
implanted in the RCA. Coronary intravascular ultrasound
did not show any significant intraluminal proliferation but
demonstrated an impressive late stent recoil.
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Case description

A 69-year-old female patient, with mild hypertension, dys-
lipidaemia and type two diabetes on oral therapy, was ad-
mitted to our institution with a non-ST-elevation myocar-
dial infarction. Coronary angiography showed a narrow
stenosis of the proximal right coronary artery (RCA). No
calcification was detected by angiograms (type A stenosis
according to the Ellis classification). Subsequently, percu-
taneous intervention (PCI) was performed with implanta-
tion of a 3.0 × 15 mm drug-eluting resorbable magnesium

stent (RMS) in the RCA; PCI was accomplished according
to the current manufacturer recommendation (appropriate
1:1 ratio balloon pre-dilatation with a semicompliant bal-
loon at nominal atmosphere; post-dilatation at high pres-
sure [1:1 ratio] with a noncompliant balloon). No intravas-
cular imaging was performed before stent implantation,
thus angiographic images were used by the operator to
select the device size. Figure 1 shows the baseline RCA
stenosis and the angiography result after PCI. Notably, in-
travascular optical coherence tomography (OCT) was per-
formed at the end of the procedure in order to assess the
results of stent implantation; OCT images showed a good
stent expansion and a small area of stent malapposition at
the proximal part of the stent (figs 2 and 3).

After 8 months the patient was re-admitted because of un-
stable angina. The coronary angiograms showed a severe
focal restenosis of the RMS previously implanted in the
RCA. However, coronary intravascular ultrasound (IVUS)
did not show any significant intraluminal proliferation, but
rather demonstrated an impressive late stent recoil (fig.
4; video 1). After quantitative coronary analysis, relative
late stent recoil was estimated to be 54%. The patient was
retreated with PCI: pre-dilatation with 3.0 × 20 mm se-
mi-compliant balloon; subsequent implantation of a 3.0 ×
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Figure 1: (A) The angiogram shows right coronary artery proximal narrow stenosis. (B) Result after percutaneous coronary intervention (PCI)
with implantation of a drug-eluting resorbable magnesium stent;
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23 mm everolimus drug-eluting stent; multiple post-dilata-
tions with 3.5 × 15 mm noncompliant balloon. No major
adverse events were observed after the procedure and the
patient was discharged 2 days afterwards.

You will find the video file in the multimedia collection
of Cardiovascular Medicine: https://cardiovascmed.ch/on-
line-only-content.

Discussion

Bioresorbable scaffold stents (BRSs) were developed as an
alternative to drug-eluting stents (DESs), with the hope of
reducing the rate of late and very late stent thrombosis,
such as the accelerated in-stent formation of neo-athero-
sclerosis. However, the first generation of BRSs with poly-
L-lactil acid (PLLA) failed to achieve this aim. Indeed, de-
spite high procedural success rates and favourable early
outcomes, recent large-scale randomised controlled trials
showed an increased rate of early and late device thrombo-
sis when first-generation BRSs were compared with sec-
ond-generation DESs [1, 2]

The magnesium-based Magmaris BRS (Biotronik AG,
Bülach, Switzerland), which received a CE mark in 2016,
has shown promising results in phase III trials [3, 4]. More-
over, the magnesium-based BRS might be able to over-
come some of the disadvantages of first-generation BRSs

Figure 2: Intravascular optical coherence tomography image after
PCI, showing the good result of stent implantation with complete
expansion at the point of minimum luminal diameter.

Figure 3: Intravascular optical coherence tomography image after
PCI, showing a small area of malapposed stent struts in the proxi-
mal part of the stent.

Figure 4: (A) Eight-month right coronary artery angiogram. (B)
Cross-sectional intravascular ultrasound image (IVUS) at the level
of the green line. (C) Cross-sectional IVUS at the level of the red
line, showing the late stent recoil in the absence of neo-intimal pro-
liferation. (D) cross-sectional IVUS at the level of the blue line.

by providing a higher radial force, smaller footprint and
lower strut thickness, as well as faster resorption [5, 6]

Compared with metallic stents, all bioresorbable scaffolds
have different mechanical properties, including higher
flexibility and lower radial strength. The phenomenon of
late stent recoil is the result of the balance between the
elastic recoil and radial strength of the stent. Previous stud-
ies revealed that the plaque characteristics of stented seg-
ments could also affected this phenomenon [7].

Tanimoto et al. demonstrated that bioresorbable
everolimus-eluting stent (BVS) shrank in size during the
follow up period [8]. Indeed, the authors reported an ab-
solute late stent recoil of 0.65 ± 1.71 mm2, with the per-
centage late stent recoil ranging from 7.60 to 23.3%, which
is higher than that observed with second-generation DESs
[9].

This phenomenon could be related to the higher flexibility
of BVSs in comparison with metal stents. In addition, be-
cause the BVS is gradually metabolised, the polymer back-
bone loses its structural integrity over time, which could
diminish its radial strength and lead the stent to shrink.

Recently Barkholt and colleagues compared mechanical
properties of a magnesium-based BRS with other polymer-
ic scaffolds and permanent metallic DESs. Recoil 120 min-
utes after deployment was the greatest for the magnesium-
based BRS; however after appropriate post-dilatation with
a noncompliant balloon all devices had similar diameters
[10]. This underlines the importance of post-dilatation af-
ter implantation of a magnesium-based BRS, as already
shown by Blachutzik [11].
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In conclusion, we report a case of unexpected late stent re-
coil after RMS implantation, in which different imaging
modalities were used at the time of the procedure and at
follow up. Although this represents a debatable issue, the
combination of OCT and IVUS demonstrated a late col-
lapse in a resorbable magnesium scaffold causing a severe
stenosis.

Disclosure statement
No financial support and no other potential conflict of interest relevant
to this article was reported.

References
1 Capodanno D, Gori T, Nef H, Latib A, Mehilli J, Lesiak M, et al. Percu-

taneous coronary intervention with everolimus-eluting bioresorbable
vascular scaffolds in routine clinical practice: early and midterm out-
comes from the European multicentre GHOST-EU registry. EuroInter-
vention. 2015;10(11):1144–53. doi: http://dx.doi.org/10.4244/EI-
JY14M07_11. PubMed.

2 Lipinski MJ, Escarcega RO, Baker NC, Benn HA, Gaglia MA, Jr,
Torguson R, et al. Scaffold thrombosis after percutaneous coronary in-
tervention with ABSORB Bioresorbable vascular scaffold: A systematic
review and meta-analysis. JACC Cardiovasc Interv. 2016;9(1):12–24.
doi: http://dx.doi.org/10.1016/j.jcin.2015.09.024. PubMed.

3 Haude M, Ince H, Abizaid A, Toelg R, Lemos PA, von Birgelen C, et al.
Safety and performance of the second-generation drug-eluting ab-
sorbable metal scaffold in patients with de-novo coronary artery lesions
(BIOSOLVE-II): 6 month results of a prospective, multicentre, non-ran-
domised, first-in-man trial. Lancet. 2016;387(10013):31–9. doi:
http://dx.doi.org/10.1016/S0140-6736(15)00447-X. PubMed.

4 Haude M, Ince H, Abizaid A, Toelg R, Lemos PA, von Birgelen C, et al.
Sustained safety and performance of the second-generation drug-eluting
absorbable metal scaffold in patients with de novo coronary lesions:
12-month clinical results and angiographic findings of the BIOSOLVE-
II first-in-man trial. Eur Heart J. 2016;37(35):2701–9. doi:
http://dx.doi.org/10.1093/eurheartj/ehw196. PubMed.

5 Tijssen RYG, Kraak RP, Elias J, van Dongen IM, Kalkman DN, Nassif
M, et al. Implantation techniques (predilatation, sizing, and post-dilata-
tion) and the incidence of scaffold thrombosis and revascularisation in
lesions treated with an everolimus-eluting bioresorbable vascular scaf-
fold: insights from the AIDA trial. EuroIntervention.
2018;14(4):e434–42. doi: http://dx.doi.org/10.4244/EIJ-D-17-01152.
PubMed.

6 Ormiston JA, Webber B, Ubod B, Darremont O, Webster MW. An inde-
pendent bench comparison of two bioresorbable drug-eluting coronary
scaffolds (Absorb and DESolve) with a durable metallic drug-eluting
stent (ML8/Xpedition). EuroIntervention. 2015;11(1):60–7. doi:
http://dx.doi.org/10.4244/EIJY15M02_03. PubMed.

7 Tanimoto S, Serruys PW, Thuesen L, Dudek D, de Bruyne B, Chevalier
B, et al. Comparison of in vivo acute stent recoil between the bioab-
sorbable everolimus-eluting coronary stent and the everolimus-eluting
cobalt chromium coronary stent: insights from the ABSORB and SPIR-
IT trials. Catheter Cardiovasc Interv. 2007;70(4):515–23. doi:
http://dx.doi.org/10.1002/ccd.21136. PubMed.

8 Tanimoto S, Bruining N, van Domburg RT, Rotger D, Radeva P, Ligth-
art JM, et al. Late stent recoil of the bioabsorbable everolimus-eluting
coronary stent and its relationship with plaque morphology. J Am Coll
Cardiol. 2008;52(20):1616–20. doi: http://dx.doi.org/10.1016/
j.jacc.2008.08.024. PubMed.

9 Ormiston JA, Serruys PW, Regar E, Dudek D, Thuesen L, Webster MW,
et al. A bioabsorbable everolimus-eluting coronary stent system for pa-
tients with single de-novo coronary artery lesions (ABSORB): a
prospective open-label trial. Lancet. 2008;371(9616):899–907. doi:
http://dx.doi.org/10.1016/S0140-6736(08)60415-8. PubMed.

10 Barkholt TØ, Webber B, Holm NR, Ormiston JA. Mechanical properties
of the drug-eluting bioresorbable magnesium scaffold compared with
polymeric scaffolds and a permanent metallic drug-eluting stent.
Catheter Cardiovasc Interv. 2019;. doi: http://dx.doi.org/10.1002/
ccd.28545. PubMed.

11 Blachutzik F, Achenbach S, Tröbs M, Marwan M, Weissner M, Nef H,
et al. Effect of non-compliant balloon postdilatation on magnesium-
based bioresorbable vascular scaffolds. Catheter Cardiovasc Interv.
2019;93(2):202–7. doi: http://dx.doi.org/10.1002/ccd.27794. PubMed.

Case report Cardiovasc Med. 2020;23:w02103

Cardiovascular Medicine · PDF of the online version · www.cardiovascmed.ch

Published under the copyright license “Attribution – Non-Commercial – No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.

Page 3 of 3

http://dx.doi.org/10.4244/EIJY14M07_11
http://dx.doi.org/10.4244/EIJY14M07_11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25042421&dopt=Abstract
http://dx.doi.org/10.1016/j.jcin.2015.09.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26762906&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(15)00447-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26470647&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/ehw196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27190094&dopt=Abstract
http://dx.doi.org/10.4244/EIJ-D-17-01152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29688175&dopt=Abstract
http://dx.doi.org/10.4244/EIJY15M02_03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25680225&dopt=Abstract
http://dx.doi.org/10.1002/ccd.21136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17503509&dopt=Abstract
http://dx.doi.org/10.1016/j.jacc.2008.08.024
http://dx.doi.org/10.1016/j.jacc.2008.08.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18992650&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)60415-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18342684&dopt=Abstract
http://dx.doi.org/10.1002/ccd.28545
http://dx.doi.org/10.1002/ccd.28545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31710149&dopt=Abstract
http://dx.doi.org/10.1002/ccd.27794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30196573&dopt=Abstract

