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Coronary stents: the story



Restenosis after BMS: 20-50%



From BMS to DES



Focal restenosis remains the most common pattern with 
SES. In contrast, just under half of restenosis in PES is the 
more severe non-focal pattern. Paradoxically, the majority of 
focal restenosis occurs at the proximal stent margin for both 
platforms





2° generation DES to overcome the limitations
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Coronary stent: what to consider?

• Architecture 
• Strut thickness 
• Polymer 
• Expansion capability

G Ital Cardiol 2024



Architecture



Strut thickness
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Biodegradable vs Durable Polymer

Palmerini et al. JACC 2014

Bioabsorbable Polymer-
BES were associated with 
superior clinical 
outcomes compared with 
BMS and 1st-generation 
DES and similar rates of 
cardiac death/MI, MI, and 
TVR compared with 
second-generation DP-
DES but higher rates of 
def nite ST than CoCr-
EES. 



Is polymer-free a real benefit?

ONYX ONE at 2-y
BioFreedom vs ONYX

 1,996 HBR patients 
1-month DAPT 
Cardiac death, MI or ST



So, what is the best platform?



TLF with current DES

Taglieri N et al. JACC Interv 2020;13:2868–78



ST with current DES

Taglieri N et al. JACC Interv 2020;13:2868–78



At 1-year follow-up, no significant differences were noted for TLF among these ultrathin DES



Do we need a PCI revolution?
DES have limitations

1. Jensen LO, Thayssen P, Christiansen EH, Maeng M, Ravkilde J, Hansen KN, Hansen HS, Krusell L, Kaltoft A, Tilsted HH, Berencsi K, Junker A, Lassen JF; SORT OUT IV Investigators. Safety and Efficacy of Everolimus- Versus Sirolimus-
Eluting Stents: 5-Year Results From SORT OUT IV. J Am Coll Cardiol. 2016 Feb 23;67(7):751-62. doi: 10.1016/j.jacc.2015.11.051. PMID: 26892409.

2. Kufner S, Ernst M, Cassese S, Joner M, Mayer K, Colleran R, Koppara T, Xhepa E, Koch T, Wiebe J, Ibrahim T, Fusaro M, Laugwitz KL, Schunkert H, Kastrati A, Byrne RA; ISAR-TEST-5 Investigators. 10-Year Outcomes From a Randomized 
Trial of Polymer-Free Versus Durable Polymer Drug-Eluting Coronary Stents. J Am Coll Cardiol. 2020 Jul 14;76(2):146-158. doi: 10.1016/j.jacc.2020.05.026. PMID: 32646563.

3. Madhavan MV, Kirtane AJ, Redfors B, Généreux P, Ben-Yehuda O, Palmerini T, Benedetto U, Biondi-Zoccai G, Smits PC, von Birgelen C, Mehran R, McAndrew T, Serruys PW, Leon MB, Pocock SJ, Stone GW. Stent-Related Adverse Events 
>1 Year After Percutaneous Coronary Intervention. J Am Coll Cardiol. 2020 Feb 18;75(6):590-604. doi: 10.1016/j.jacc.2019.11.058. PMID: 32057373.

ISAR-TEST-5 [2]

Kufner et a. JACC 2020
N=3000, RCT of Resolute vs. Coroflex 

ISAR

Meta-analysis [3] 
Madhavan et al. JACC 2020

25032 Patients (19 RCT)

SORT OUT [1]

Jensen et al. JACC 2016
N=2771, RCT of SES vs. EES

43.8% vs. 43.0%14.0% vs. 17.4%
[HR]:0.80, 95% [CI]: 0.66 to 0.97; p=0.02)

Primary endpoint: composite of cardiac death, TV-MI or TLR (device-
oriented composite endpoint [DOCE]) at 10 years

Level I evidence consistently indicates an unceasing 2-3%  annual event rate through 5 – 10 years



«How» is more important that «Which»

Lesion preparation 
and post-PCI 
optimization

Plaque 
debulking/modification

Intravascular imaging Intravascular 
physiology



Rationale for PCI revolution: 2 Perspectives

Mechanistic:
avoid stent-related issues

• Avoid chronic inflammation

• Maintain physiological 
vasomotion, pulsatility and 
allow for uneventful positive 
remodeling

• Avoid stent fractures and ISR 
treatment burden

Clinical:
improve outcomes

through the long run

• Interrupt DES observed, 
lifelong, 2-3% MACE annual 
cadence

• Reduce DAPT regimen and 
associated burden

• Leave future options fully open



What are the outocome to be pursued in the 
technological advancement of stents?

▪ Limitate/eliminate early and 
late stent thrombosis

▪ Reduce dipendendy on long 
term DAPT

▪ Improve longlife outcomes 
after PCI

▪ Thin struts

▪ Bioadsorbable polymer

▪ Eliminate the polymer

▪ Eliminate the stent



DCB Bioresorbable 
scaffold

Bioadaptors DES with 
antithrombotic



Encouraging Data trigger continuous evolution of DCB Technologies

1
Coating Durability

drug adherence on balloon surface during transit

2
Rapid and Efficient Tissue Transfer
rapid and enhanced tissue absorption upon balloon 

inflation

3
Sustained Tissue Retention

sustained release, tissue persistence at therapeutic 
levels

4
Homogeneous in-Tissue Distribution

no drug concentration peaks and vacancies

New DCBs entering the race to best match 4 DCB Design Goals

Appetite comes with eating



SELUTION DeNovo RCT ClinicalTrials.gov ID NCT04859985 

Spaulding C, Krackhardt F, Bogaerts K, Urban P, Meis S, Morice MC, Eccleshall S. Comparing a strategy of sirolimus-eluting balloon treatment to drug-eluting stent implantation in de novo coronary 
lesions in all-comers: Design and rationale of the SELUTION DeNovo Trial. Am Heart J. 2023 Apr;258:77-84. doi: 10.1016/j.ahj.2023.01.007. Epub 2023 Jan 13. PMID: 36642225.

SELUTION vs. DES - Strategy Trial

• RCT, N=3326  @  ̴ 50 Sites in EU and Asia

• DEB vs. DES Strategy Trial with randomization prior to vessel 
preparation

• de-novo, RVD 2.0-5.0 mm, any lesion length

• Primary Efficacy Endpoint: TVF @ 1 and 5 years

• Statistical Hypothesis: NI @ 1-year;  NI + SUP. @ 5 years

PIs:  Simon Eccleshall,  Christian Spaulding



TRANSFORM II RCT ClinicalTrials.gov ID NCT04893291

MAGIC TOUCH vs. EES Trial

• RCT, N=1820  @  ̴ 25 Sites in EU and Asia

• DEB vs. DES Trial with randomization post vessel 
preparation

• de-novo, RVD 2.0-3.5 mm, lesion length up to 50 mm

• Primary Efficacy Endpoint: TLF @ 1 year

PIs:  Bernardo CorteseB.Cortese – TCT 2022



• After resorption:

• Restoration of vessel anatomy

• Restoration of vasomotion

Why Magnesium Resorbable Scaffolds?

• The vision of scaffolds is to reduce long-term events of DES

• 1. Stent reports - SWEDEHEART (uu.se); 2007 – Sep 2020; Most used stents, implanted >1000 times in Sweden.
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Modern 2nd generation DES demonstrate an 
increase of clinical events over time1

Reduced late clinical events compared to permanent stent 
implants:

• Low thrombogenicity and events of scaffold thrombosis

• Lowers the risk of neoatherosclerosis

• No permanent implant 
(CT and MRI compatibility)



Freesolve

New generation Resorbable Magnesium Scaffold

NEW BIOmag®

Magnesium Alloy

NEW Tantalum marker concept
for better visibility

Optimal vessel support

Diameter: 2.5, 3.0, 3.5, 4.0 mm
Lenght: 13, 18, 22, 26, 30 mm

NEW Size matrix



In scaffold Late Lumen Loss at 121 months follow up

BIOMAG-I First-in-man study - Results at 12-months

Freesolve demonstrates 
reduced angiographic in 

scaffold and in segment Late 
Lumen Loss (LLL) compared 
to the predecessor device 

DREAMS 2G

Clinical 
Endpoints

2.6%12 0.0%Months

TLF* Definite/probable 
Scaffold Thrombosis

116 patients

* composite of cardiac death, target vessel myocardial infarction, clinically driven target lesion revascularization;  

1. Haude, M “1-Year Clinical Outcomes of the new resorbable Magnesium scaffold DREAMS 3G, from the first in-human BIOMAG-I study” presented at EuroPCR May 2023; 2. Haude M, 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;37:2701-2709. 3. Byrne RA, et al., Report of a European Society of Cardiology-European Association of Percutaneous Cardiovascular Interventions task force on the evaluation of coronary
stents in Europe: executive summary. Eur Heart J 2015;36:2608-262.



Data from EuroPCR 2024



BIOSOLVE-IV - Cohort 1 – 1075 patients 

Outcomes at 48-month Follow Up 

8.2%
9.1%

Target Lesion Failure Def./Prob. ST up to 48 months

Magmaris TLF 
results are 

comparable with 
contemporary 

DES results

*4 out of 6 scaffold thrombosis at 24-months cases had early antiplatelet or 
anticoagulant interruption after procedure



Freesolve
Resorbable Magnesium Scaffold

New BIOMAG Mg Alloy 
Optimal vessel support > 3 months

Thin 
Struts

Magmaris 
Resorbable Magnesium Scaffold

Magnesium Alloy:
3 Months Scaffolding Time

12 Months 
Resorption time

Two tantalum markers 
at each end

Diameter: 3.0, 3.5  mm
Lenght: 15, 20, 25 mm

150µm x 150µm 
struts

New Sizes

New 
Markers

Diameter: 2.5, 3.0, 3.5, 4.0 mm
Lenght: 13, 18, 22, 26, 30 mm

One oval Tantalum 
marker at each end

12 Months 
Resorption time

99
µm

117
µm

147
µm

Ø 2.5 Ø 3.0, 3.5 Ø 4.0

New Technology
GOALS

Improve mechanical 
properties

Reduce strut 
thickness

Maintain Resorption 
time

Improve 
Radiopacity

Improve Size 
Portfolio



EuroPCR.com

DynamX Bioadaptor Novel Design and Unique 
Mechanism of Action

• Three helical sinusoidal strands (CoCr 71µm) 
are temporary locked and held by bioresorbable 
polymer

• They unlock after 6 months following polymer 
resorption

Mechanism of action and function:

• Locked to establish flow lumen

• Unlock and separate to maintain flow lumen 

• Dynamic adaptive support after unlocking and 
separating to restore hemodynamic modulation 





Computational Model for Dynamix Regarding Flow Restoration

Russo G. and Sangiorgi G.
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