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Percutaneous coronary interventions are the primary revascularization strategy for the vast majority of patients with coronary artery disease. Nevertheless, challenging settings still limit optimal results, especially
in case of significant tapering, bifurcations or primary angioplasty in ST-segment elevation myocardial
infarction. Stentys self-apposing stent was designed to improve strut apposition to the vessel wall and
to adapt to difficult targets. The Xposition S is a sirolimus-eluting stent with a novel delivery system, to
improve accurate positioning. Several studies compared the device with traditional balloon-expandable
stents, showing better results in terms of malapposition reduction and a noninferiority in relation to
procedural outcomes. Available data show good clinical results, but a direct comparison with balloonexpandable stents from large randomized trials is still lacking. Thus, the Stentys Xposition S can be an
alternative to traditional stents in dedicated scenarios, but strong evidence from large randomized trials
is needed to derive stronger recommendations.
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Current limitations of percutaneous coronary angioplasty
From its introduction, the role of percutaneous coronary intervention (PCI) has been constantly growing, and
it is nowadays the main revascularization strategy for the vast majority of patients with coronary artery disease.
Accordingly, coronary stent technology has improved significantly, with major changes in materials, design and
drugs. Nowadays, a wide variety of solutions exist for percutaneous revascularization. However, the debate between
PCI and coronary artery bypass graft still persists, especially in specific settings where the outcome of PCI has
always been suboptimal.
In particular, two elements may represent significant limitation to optimal results of stenting: significant tapering in diameter from proximal to distal segments of the target vessel, and involvement of a bifurcation in the
atherosclerotic plaque, due both to significant diameter mismatch and to the need for side branch treatment.
In vessels with significant tapering, optimal stent sizing may be difficult, especially with traditional balloonexpandable stents, as these devices usually have a tubular shape that may not adapt to the significant mismatch
between proximal and distal vessel diameter, and their theoretical expansion is limited to the size of the balloon
they are crimped on, or the one used for postdilatation [1]. Two complications may derive from stent/vessel size
mismatch. On the proximal portion of the stent, significant malapposition of the struts may occur [2], thus delaying
tissue coverage and increasing the risk of stent thrombosis [3–6]. On the other hand, the distal segment may be
overdilated due to stent oversizing, with the risk of dissection at the stent edge, plaque/thrombus embolization or
plaque rupture [1,7].
Proximal optimization technique was developed to better fit tubular stents in tapering vessels. Results with
second- and third-generation drug-eluting stents have been good, but this strategy may bear significant risks, as
proximal overexpansion of the stent on the one hand could damage the vessel wall and, on the other hand, it may
overdilate the cells of the device, causing a possible impairment of scaffolding properties, reduced (or nonuniform)
drug elution, and prolapse of the plaque inside the cells.
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Left main coronary artery (LM) seems the iconic example of all these issues put together. Historically, an
unprotected critical stenosis of the LM was a clear indication for coronary artery bypass graft, with strong supporting
evidence [8]. The continuous improvements in percutaneous techniques and devices progressively reduced the gap
in recent years [9], and finally the latest guidelines of the European Society of Cardiology on revascularization [10]
addressed PCI as a feasible and effective strategy for the treatment of LM disease, in case of low and moderate
SYNTAX scores (class I, level of recommendation A for low SYNTAX Score, class IIa, level of recommendation
A, for intermediate score). Nevertheless, the aforementioned limitations still affect the outcomes of percutaneous
procedures in this setting [11,12].
Finally, another common risk factor for stent malapposition is PCI in patients with ST-segment elevation myocardial infarction (STEMI). The presence of thrombus and epicardial vasoconstriction can cause an underestimation
of the real lumen size in this setting [5,13–15], and stent undersizing is a known risk factor for late thrombosis. The
reported prevalence of undersizing is 20–30% of the overall percutaneous coronary revascularizations, but it may
be even higher in case of emergency PCI. On the other hand, the use of oversized balloons in thrombotic vessels
increases the risk of no-reflow phenomenon. Thus, STEMI patients present specific and critical conditions that
need to be addressed to ensure an optimal result of revascularization and a major impact on prognosis.
These issues triggered the interest for innovative devices that may be able to adapt to variable anatomies and
different conditions. Within a wide range of different solutions, self-apposing stents presented specific advantages
over traditional balloon-expandable stents. The STENTYS self-apposing stent was the main exponent of this
category and was investigated in multiple studies. This review will analyze the characteristics of the device and the
available evidence in challenging clinical settings.

Characteristics of the Stentys self-apposing stent
Specifics of the device

The Stentys Xposition S coronary stent is a self-apposing, sirolimus-eluting stent (1.4 μg/mm2 of drug per surface),
available in four lengths (17, 22, 27 and 37 mm) and three sizes: 2.5–3.0 mm (small), 3.0–3.5 mm (medium) and
3.5–4.5 mm (large). Originally, the first version of the DES eluted paclitaxel (paclitaxel-eluting stent [PES]), at
the concentration of 0.8 μg/mm2 , but this drug was discontinued for sirolimus in 2015 (sirolimus-eluting stent
[SES]).
Struts have a nominal width of 102 μm (for small size) or 133 μm (for medium and large size stents), are made
R
(Hemoteq AG,
out of nitinol, a nickel-titanium alloy, and are incorporated in a proprietary coating, ProTeqtor
Würselen, Germany), a durable polymer matrix of polysulfone and polyvinylpyrrolidone that acts as an excipient.
The stent is compatible with a 6-French guiding catheter and conventional 0.014 guidewires, on a monorail
delivery system.
Thanks to the elastic and shape memory properties of nitinol, the struts appose to the vessel wall with a low,
chronic outward force (Figure 1). The Chronic Outward Force exerted by the stent is relatively low (∼0.1 N/mm),
while the radial-resistive force (the force that the stent exhibits when resisting against compression of the vessel)
is around 0.82 N/mm for the medium stent at 3.0 mm. The theoretical maximum diameter reached with the
‘medium’-sized device is 5 mm, and 6.5 mm with the ‘large’ one, so the different sizes are compatible with a
maximum vessel diameter of 4, 5 and 6 mm, respectively. Two radio-opaque markers mark the proximal and distal
stent edges, for higher accuracy in deployment and postdilatation. Cell area is 0.95 mm2 , metal/artery ratio is less
than 30% and free implant surface is ≥70%.
Originally, the STENTYS was launched as a bifurcation-oriented stent [16,17], as struts are organized in a Zshaped mesh, linked by small interconnectors. This system allows for easy recross and disconnection of the struts
with a balloon angioplasty (Figure 2), to provide better access to the side branch, without the need for kissing
balloon [17–19].
The STENTYS stent is Conformité Européenne (CE) marked and commercially available in Europe. Lesion
preparation, including thrombus aspiration and predilatation, is at the discretion of the operator. Balloon postdilatation after STENTYS placement is strongly recommended [20].
It is noteworthy that struts are significantly thicker than those of other drug-eluting stents, which nowadays
range between 60 and 90 μm, and that the shortest available length is 17 mm, which could be a limitation in case
of short lesions.
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Figure 1. Results of different stents in a vessel with a significant variability in lumen diameter. Portrayed are a
balloon-expandable stent (A), the Stentys self-apposing stent (B) and a ‘stent boost’ image of the Stentys
self-apposing stent (C).
R
Courtesy of STENTYS
.

Figure 2. Treatment of bifurcation lesions with Stentys self-apposing stent. Close view of the Z mesh of the
stent (A), with interconnectors between struts (A & B). In case of bifurcation, recross of the wire inside a cell and
balloon inflation easily break the interconnectors (C), thus opening the cells of the stent and allowing easy treatment
of the side branch. Panels D, E and F: in vitro demonstration of the procedure: stent recrossing (D), opening of the
cells (E) and final result (F).
R
Courtesy of STENTYS
.
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Open valve

Trigger

Retract trigger

STENTYS

Figure 3. Conventional delivery system for the original Stentys self-apposing stent. The stent is folded inside the
delivery sheath. First step is to straighten the catheter and delivery system (A). Open the valve and pull back the
system until the stent reaches the desired position (B). Slowly retract the trigger under fluoroscopy guidance (C) to
retract the sheath from distal to proximal end (D). When the stent is completely free, remove the delivery system.
R
Courtesy of STENTYS
.

Delivery system

In the first version, the stent was crimped inside a retractable sheath. Slow withdrawal of the sheath allowed
progressive expansion of the stent, from the distal to the proximal segment (Figure 3). However, this system had
some technical limitations. Indeed, when released from the delivery sheath, nitinol may suddenly release elastic
energy and a ‘jumping phenomenon’ [21,22] may occur, resulting in a difficult placement and a high risk of geographic
miss.
Therefore, a new delivery system, the Xposition S, was developed and adopted on the new version of the Stentys
sirolimus DES [23]. The stent is mounted on a semicompliant balloon and covered by a 0.0032 -thick splittable
sheath (Figure 4). When the balloon is inflated, it splits the external sheath from the distal to the proximal end,
allowing the stent to appose to the vessel wall (thus, the aim of balloon inflation is to set the stent free of the sheath,
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Figure 4. New Xposition S delivery system. The stent is crimped on a semicompliant balloon and enveloped in a
splittable sheath (A). Inflation of the balloon splits the sheath; the stent is free to self-expand (B). Deflation of the
balloon (C). Retraction of the sheath and of the delivery system (D). See text for further details.
R
Courtesy of STENTYS
.

not to inflate the stent itself ). The sheath is then withdrawn with the delivery balloon. The delivery system is fully
6-French compatible, while the previous system had to be deployed in 6-French guides only with one guide wire
in place, thus not allowing adequate protection of side branches.
The first trial to demonstrate the efficacy of the new delivery system of the Stentys Xposition S was the SET-UP
study (Study to evaluate the safety and feasibility of the STENTYS Balloon Delivery System), a prospective, singlearm first-in-man study on a population of 25 consecutive patients [23]. Primary outcomes were procedural success
and longitudinal geographic miss at quantitative coronary analysis (QCA), which were 100 and 0%, respectively.
Postprocedural incomplete stent apposition was 2.4 and 0.6% before and after postdilatation (p = 0.013). At
30 days, the major adverse cardiovascular event (MACE) rate was 4%, as a patient had a stent thrombosis due
to inadequate antithrombotic treatment. Thus, the study showed an adequate performance of the new delivery
system.
Despite the positive results of the study, a certain learning curve and some caution is needed during delivery
system retraction. Indeed, after stent expansion, the sheath is jailed between the vessel wall and the struts and it
requires significant effort to pull it back into the guide. Intense friction may damage the endothelium and even
cause dissection. A recent study on 38 patients [24] found no differences in the dissection rate assessed with optical
coherence tomography (OCT) between the Xposition S delivery system and the conventional delivery system of
the previous version of the device, but larger trials are needed to gather stronger evidence. On the other hand, the
pulling maneuvers cause the guiding catheter to advance inside the vessel, with the risk of proximal vessel dissection
or even strut dislodgement, in case of proximal stenting. Thus, it is recommended to advance the guidewire in the
vessel, and to retire the guide several millimeters before pulling the sheath.
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Apposition (STEMI)
I

II

III

IV

V

Saphenous vein grafts
Randomized trial: STENTYS BMS vs STENTYS DES (n = 80)
→ 6 months QCA – late loss

Feasibility trial: Single arm – STENTYS BMS (n = 25)
→ 3 day and 6 month QCA and IVUS.
Amoroso G, et al. assessment of the safety and performance of the STENTYS self-expanding coronary stent in
acute myocardial infarction: results from the APPOSITION I study. EuroIntervention 2011; 7(4): 428–436.

ADEPT

paclitaxel-eluting coronary stents for the treatment of saphenous vein grafts: The
ADEPT study. EuroIntervention.

Randomized trial: STENTYS BMS vs ABBOTT VISION/Medtronic Driver (n = 80)
→ 3 day QCA and OCT, 6 month clinical. Published in JACC Interventions.
van Geuns RJ, et al. Self-expanding versus balloon-expandable stents in acute myocardial infarction: results
from the APPOSITION II study: self-expanding stents in ST-segment elevation myocardial infarction. JACC
Cardiovasc Interv. 2012; 5: 1209–1219.

All-cormers
SIZING

"Real life" study: Single arm – STENTYS BMS & DES (n = 1000)
→ 30 day and 12, 24 month MACE. Article submitted to EuroIntervention.

Koch KT, et al. One-year clinical outcomes of the STENTYS self-apposing(R) coronary stent in patients
presenting with ST-segment elevation myocardial infarction: results from the APPOSITION III
registry. EuroIntervention. 2015; 11: 264–271

II

•

12 month target lesion Failure (TLF), defined as cardiac death, myocardial infarction
in the stented segment, clinically driven target lesion revascularizaton (TLR)

Balloon deliverable system

van Geuns R-J; et al., STENTYS Self-Apposing® sirolimus-eluting stent in ST-segment elevation myocardial
infarction: results from the randomized APPOSITION IV trial. EuroIntervention 2016; 11: e1267–e1274

SETUP

First-in-man trial: STENTYS BDS SES (n = 25) → one month follow-up; CE mark data
and customer feedback
Lu, H, et al. (2015). First-in-man evaluation of the novel balloon delivery system STENTYS Xposition S for the
self-apposing coronary artery stent: impact on longitudinal geographic miss during stenting. EuroIntervention,
11(1).

Below the knee

Feasibility trial: Single Arm – STENTYS BMS & DES (n = 60)
→ 6 month QCA and IVUS.

BTK

Verheye S et al. Six month clinical and angiographic results of the STENTYS® self-apposing stent in
Bifurcation Lesion. EuroIntervention. 2011; 7: 580–587.

"Real life" study: Single arm – STENTYS DES (n = 200)
→ 6 month MACE, OCT sub-group.

Enrollment in progress (> 1500 pts enrolled)

Enrollment started Q1 2017

Open (Bifurcation)
I

All-comers registry: STENTYS BMS & DES in ACS (STEMI, NSTEMI) and stable
patients (bifurcation, ectatic, tapered, aneurysm, SVG) (n = 3000)
Prospective, non-randomized multi-center study: Xposition S in ACS and stable
patients (bifurcation, ectatic, tapered, aneurysm, SVG) (n = 750)

WIN

Randomized trial: STENTYS Sirolimus DES(s) vs Medtronic Resolute (n = 150)
→ 4 or 9 month OCT. Article submitted to JACC Interventions.

IDE - Randomized trial: STENTYS BMS vs ABBOTT Multi-link (n = 880)
→ 12 month TVF, IVUS/OCT sub-study – ENROLLMENT terminated

Ijsselmuiden, A et al. (2014). Comparison between self-apposing bare metal and

Safety and efficacy: STENTYS PES below the knee
→ 6 months patency (n = 70). 12 month data available end of September.

Left main

Naber, C. K., et al. (2015). Final results of a self-apposing paclitaxel-eluting stent for the PErcutaNeous
treatment of de novo lesions in native bifurcated coronary arteries study. EuroIntervention, 11(2), 1–5.

TRUNC

Prospective, non-randomized multi-center study: Xposition S is left main
(n = 200)

Enrollment commenced in Q3 2016

Figure 5. Schematic representation of the scientific program performed over the years to test the Stentys self-apposing stent.
BMS: Bare metal stents; CE: Conformité Européenne; IVUS: Intravascular ultrasound; OCT: Optical coherence tomography; PES:
Paclitaxel-eluting stent; QCA: Coronary analysis.
R
Courtesy of STENTYS
.

Available evidence in different fields of application
The Stentys self-apposable stent has been studied in different settings, with a wide program of feasibility and
postmarketing studies (Figure 5) that encompassed all the versions of the device. Here, the most important trials
performed so far, and derived clinical evidence, are reported. Unfortunately, as the Xposition S platform is relatively
new, most of the studies investigated the previous iteration of the device, and only a few analyzed the new delivery
system. In order to provide a more comprehensive excursus on the scientific program of the device, each section
will provide information on historical perspectives related to previous iterations of the device, other than data on
the current version of the stent (if available).
Bifurcations

Historical perspective
The main studies dealing with the performance of the Stentys stents in de novo bifurcation lesions were the
OPEN (STENTYS Coronary Bifurcation Stent System for the PErcutaNeous treatment of de novo lesions in native
bifurcated coronary arteries) trials [17,25,26]. All of these trials evaluated older versions of the device.
The OPEN I trial [17] was a multicenter, prospective, single-arm study on 63 patients, with a clinical follow-up of
6 months. A total of 60 stents were deployed (33 bare metal stents [BMS], 27 PES). Poststenting strut disconnection
was performed in 90% of the cases and stenting of the side branch in 30%. Procedural success (primary outcome)
was achieved in 95.2% of the cases. At 6 months, MACE occurred in 3.7% of the patients treated with the Stentys
DES and consisted only of target lesion revascularization (TLR), while the event rate was significantly higher in
patients treated with BMS (27.3%, with TLR being 24.2%). At 6-month angiographic follow-up, late lumen
loss (LLL) in case of PES was 0.42 ± 0.45 and 0.16 ± 0.45 mm in the target main vessel and side branch,
respectively, while in patients treated with BMS it was 0.87 ± 0.65 and 0.54 ± 0.51 mm, respectively. Intravascular
ultrasound (IVUS) evaluation detected an increase in mean stent area from baseline to follow-up, from 7.52 ± 1.86
to 12.32 ± 2.90 mm2 (p < 0.001) for DES, and from 7.95 ± 1.40 to 11.56 ± 2.22 (p < 0.001) for BMS.
The OPEN II trial [26] was a multicenter prospective observational study that analyzed the performance of the
Stentys PES, on 207 patients. The primary end point, consisting in the MACE rate at 12 months, was 13% (10.1%
at 6 months). The event rate was mainly driven by TLR, while reported stent thrombosis at 12 months was 1% [25].
In 56% of the procedures, disconnection of the struts toward the side branch was performed, based on operator

10.2217/fca-2018-0087

Future Cardiol. (Epub ahead of print)

future science group

Focus on STENTYS Xposition S self-apposing stent: a review of available literature

Device Evaluation

decision, and final kissing-balloon in 21.7%. However, no significant differences in the MACE rate were detected
between the subjects receiving final kissing-balloon and those not receiving it.
Evidence on current device
No trials evaluated the performance of the new Xposition S in the specific setting of bifurcations. The good results
obtained in studies on the Stentys BMS and PES may be extendable to the current SES, as the design of the
stent did not change across its different versions, and the only major change was a reduction in strut thickness. In
addition, evidence available in the field of PCI of distal left main stem can provide additional data in the setting of
bifurcation treatment.
STEMI & primary angioplasty

The safety and efficacy of the STENTYS stent in the setting of STEMI and primary angioplasty was evaluated in
a series of studies grouped under the APPOSITION (Assessment of the Safety and Performance of the STENTYS
self-expanding Coronary Stent in Acute Myocardial Infarction) program, which analyzed all versions of the stent
across the years.
Historical perspective
The APPOSITION I was the first prospective, multicenter, nonrandomized trial that evaluated the performance
of the device (BMS) in 25 patients with STEMI, with IVUS or OCT evaluation at the end of the procedure, at
3 days and at 6 months [27]. There were no MACE at the 6-month follow-up (primary end point). Technical success
(i.e., correct delivery of stent) was achieved in 100% of patients, while procedural success (i.e., technical success
with residual stenosis <20% and TIMI III flow) was achieved in 96%. At 6 months, in-stent and in-segment
LLL were 0.71 ± 0.71 and 0.58 ± 0.61 mm, respectively. Binary restenosis was 25% and ischemia-driven TLR
12%. IVUS and OCT assessment 3 days after the procedure showed an increase in minimum lumen area of 19%
(p < 0.001). Incomplete stent apposition at 3 days was detected in one patient; however, at 6 months there were
no incomplete appositions.
These results were tested in the following APPOSITION II trial, a randomized study that compared the Stentys
BMS and a balloon-expandable BMS in 80 STEMI patients [28]. The primary outcome was the percentage of
malapposed struts assessed by OCT at 3 days, which was significantly lower in the Stentys group (0.58 vs 5.46%
of control patients, respectively; p < 0.001), with 0% of the patients having more than 5% of malapposed struts,
compared with 26% in the control group (p < 0.001). There were no differences in the secondary end point
(6-month rate of MACE: 2.3 vs 0% in Stentys and control group, respectively; p: NS). However, the trial lacked
sufficient statistical power for clinical events. In the OCT substudy [29], incomplete stent apposition was significantly
lower in the Stentys group than in control group, both in case of persistent malapposition (11.5 vs 14.8%, p < 0.01)
and in case of newly acquired malapposition (2.7 vs 14.8%, p < 0.01). This difference was found to be driven by a
mix of tissue resorption, vasorelaxation and early recoil in the balloon-expandable stent group, while in the Stentys
group only tissue resorption played a significant role.
The APPOSITION III (a postmarket registry to assess the Stentys self-exPanding COronary Stent In AcuTe
MyocardIal InfarctiON) registry aimed at analyzing clinical events with the adequate statistical power that its
predecessor lacked. This study was a prospective, multicenter, postmarket registry that evaluated both the Stentys
BMS and PES [30,31]. 956 patients were followed-up for 2 years. A prespecified safety interim analysis after the
enrollment of the first 400 patients showed that postdilatation of the stent provided a significant reduction in
MACE rates, therefore, postdilatation was strongly recommended for the remaining cohort. At 2 years, the global
rate of MACE was 11.2%, with stent thrombosis incidence being 3.3% (with a 0.5% increase from first to second
year of follow-up) [20]. Postdilatation allowed a significant reduction in TLR and stent thrombosis rates at 30 days,
as definite stent thrombosis was 2.2% in postdilatation group and 5.3% in no postdilatation group, respectively
(p = 0.01). From 30 days to 2 years, the stent thrombosis rate was 0.6 and 1.2%, respectively (nonsignificant
difference). Thus, this result supported the hypothesis that the low, chronic outward force of nitinol would prevent
chronic malapposition, but it would still require postdilatation after implantation to prevent acute malapposition.
Finally, the APPOSITION V [32], a multicenter, prospective, single-blinded, randomized trial, compared the
Stentys BMS with a standard balloon-expandable BMS. The primary end point was target vessel failure (TVF)
at 12 months. The initial plan was to enroll 880 patients, but it stopped at 303 patients due to slow enrollment
[Unpublished Data] [33]. At 12 months follow-up, the noninferiority outcome was not met, due to a higher rate
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of TVF in the Stentys group (12 vs 7.1%; p for noninferiority = 0.33). Moreover, stent thrombosis rates were
significantly higher in the STENTYS group (6.2 vs 1%, p = 0.04), mainly in the early phase (<24 h after the
procedure). The investigators-related stent thrombosis rate to a lack of postdilatation of the stent, which was not
performed in a high number of cases, leading probably to a higher incidence of acutely malapposed or uncovered
struts.
Evidence on current device
The Stentys Xposition S in the STEMI setting was studied with the APPOSITION IV trial (randomized comparison
between the Stentys Self-Apposing Sirolimus-eluting coronary stent and a balloon-expandable stent in acute
myocardial infarction). This prospective, multicenter trial randomized 152 patients either to the sirolimus Stentys
or a zotarolimus-eluting balloon expandable stent [34]. OCT re-evaluation was performed at 4 or at 9 months. At
4 months, the Stentys had a significant lower percentage of malapposed and uncovered struts compared with the
control group (0.07 vs. 1.16%, respectively; p = 0.002). However, at 9 months there were no differences between
the groups (0.43 vs 0.28%, respectively; p = 0.55). There were no significant differences in the MACE rate, even
though the study was underpowered for hard clinical events.
Saphenous vein grafts

Due to their large lumen diameter, frequent caliber changes and thrombus burden, saphenous vein grafts are
theoretically good candidates for PCI with this device. To date, there are no specific data on the performance of the
Xposition S stent. The BMS and PES versions of the device were compared in the multicenter randomized ADEPT
trial [35], on 57 patients. LLL at 6 months (primary end point) was similar in both groups (0.53 vs 0.47 mm,
respectively; p = 0.86). Secondary end points were procedural success (89.5% overall, 92.6% for BMS, 86.7%
for PES; p = 0.67) and the MACE rate at 12 months (22.2% in BMS and 26.7% in DES, p = 0.70). Thus, no
differences were found in terms of LLL and adverse cardiovascular events between the BMS and paclitaxel-eluting
version of the stent in the setting of PCI of saphenous vein grafts.
Left main stem

As previously stated, lesions of the left main seem a good target for Stentys stent, due to the usually large diameter,
the tapering characteristics and the presence of a major bifurcation when the disease involves the distal portion.
Historical perspective
The first study to evaluate the outcomes of this self-apposable stent was a single-center, pilot registry in Poland,
on 24 patients [19]. The results suggested that Stentys PES was a feasible and effective alternative to treat body and
distal LM disease, with a high rate of acute procedural success (95.8%) and no adverse events during hospitalization
and 30 days follow-up.
The following year, a multicenter study [36], evaluated the performance in a larger population (75 patients),
compared with second-generation DES. Final balloon diameters at the QCA were significantly larger in the control
group (4.51 ± 0.51 vs 3.62 ± 0.49 mm; p < 0.001), but the IVUS evaluation revealed a significantly larger final
minimal lumen area in the Stentys group. MACE rates were similar at 12 months follow-up.
Evidence on current device
The first experience with the new Stentys Xposition S, in the treatment of LM, came from a small study on 20
consecutive patients presenting with coronary artery disease involving the LM and acute coronary syndrome [37].
Mean age was 73.9 ± 10.1 years, 90% of the patients presented with NSTEMI and 10% with STEMI. Technical
success was achieved in 95% of cases and angiographic success (defined as final lesion <20% and TIMI 3 flow)
in 80% of subjects. There were no cases of geographical miss, in support of the new delivery system, and no early
stent-related complications up to 30 days follow-up.
The following year, the MATISSE (Main Angioplasty with a Self-apposing Stent) study [38], a spontaneous
retrospective, multicenter international registry, evaluated the outcomes of the Stentys DES in 151 patients, over a
mean follow-up time of 348 ± 52 days. Procedural success was achieved in 150 subjects and the primary outcome
(DOCE, a composite of cardiac death, TLR and target-vessel myocardial infarction) occurred in ten patients
(6.9%), with TLR rate being 4.6% and stent thrombosis 1.2% (Figure 6). Results were similar to those of the
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Figure 6. Clinical outcome of the MATISSE study.
TLR: Target lesion revascularization.
Graphical elaboration of data taken from [38].
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Figure 7. Angiography and internal optical coherence tomographic reconstruction of a patient treated with Stentys DES for distal left
main disease.
OCT: Optical coherence tomography.
Adapted with permission from [38].

major studies on the current generation of balloon-expandable DES, like the EXCEL [39], PRECOMBAT [40] and
ISAR-LEFT MAIN II [41] trials (Figures 7 & 8).
An angiographic substudy was performed on 33 patients. At a median scheduled angiographic follow-up of
7.8 ± 3.7 months, QCA analysis showed a negative LLL in the left main of -0.1 ± 0.9 mm (baseline reference
vessel diameter 4.1 ± 0.5 mm, final diameter 3.8 ± 0.6 mm). LLL of left anterior descending and circumflex
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Figure 8. External optical coherence tomographic reconstruction of a patient treated with Stentys DES for distal left
main disease, showing the adaptability of this device to tapered vessels.
Adapted with permission from [38].

arteries were, respectively, 0.3 ± 0.3 (baseline RVD 3.2 ± 0.4 mm, final result 3 ± 0.5 mm) and 0.3 ± 0.4 mm
(baseline RVD 2.8 ± 0.5 mm, final result 2.8 ± 0.5 mm).
Recently, the TRUNC study (Multicenter Prospective Clinical Study of the Stentys Xposition S for Treatment
of Unprotected Left Main Coronary Artery Disease) evaluated the safety and efficacy of the Stentys Xposition S
in the setting of unprotected LM PCI. This was a prospective, single-arm, multicenter registry on 205 patients.
Preliminary results were presented at the 2018 Transcatheter Cardiovascular Therapeutics-TCT meeting (presenter
C Tamburino) [42]. Angiographic success (primary efficacy end point) was achieved in 96.6% of the patients.
Primary clinical end point consisted of target lesion failure (a composite of cardiac death, MI not attributable to a
nontarget vessel and clinically driven TLR) at 12 months (8.3%), mainly driven by TLR (5.4%), which occurred
at the untreated side branch ostium in 7 out of 11 cases. These results were comparable to the existing data
on LM treatment with traditional balloon-expandable DES. Stent thrombosis occurred in 0.5% of the patients.
Interestingly, the rate of radial artery approach was relatively low (59%), despite being the preferred one in most
centers. Moreover, bifurcation was treated with simple plain old balloon angioplasty of the side branch in 53.8%
of the cases, with stent implantation being performed only in 20.6%. Postdilatation of the stent was performed
in 83.9% of the cases. IVUS substudy on 50 subjects showed that 98% of the stents had no malapposed struts.
Complete results from the trial with the official publication will provide more data on the performance of the
Stentys Xposition S in this challenging setting.
Registries & postmarketing surveillance
Evidence on the efficacy and safety of the different versions of the Stentys stents are available from registries,
gathering data from real-world, unselected patients, in a wide variety of anatomical and clinical scenarios.
Historical perspective

A real-world registry from Italy [21] evaluated 109 patients in different clinical settings, with either BMS or paclitaxel
version of the Stentys. 54% of patients presented with STEMI, 29.4% with NSTEMI, 16.5% with stable coronary
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artery disease. Mean follow-up was 23.6 ± 12.6 months. MACE occurred in 5.5% of the cases, with stent
thrombosis occurring in 1.8%. Another small Italian real-world registry [43] on 40 patients with the Stentys BMS
showed an acute thrombosis rate of 2.5% and a MACE rate of 10% at 21 ± 13 months follow-up.
One of the longest available follow-ups, at 5 years, in a population of 120 individuals (101 DES and 19 BMS)
showed a TVF of 24% (DES 22.8% vs BMS 33%, p = 0.26). Definite stent thrombosis rate was 3.8% [44].
Evidence on current device

Gaede et al. retrospectively evaluated a population of 314 consecutive patients treated with the device, with a total
of 351 stents (including Stentys BMS, paclitaxel and sirolimus eluting stents, even though the exact number of
each type of DES was not known) [45]. Mean age was 70 years and acute coronary syndrome was the presenting
condition in 42% of the patients. Technical success was achieved in 94% of cases. Noteworthy, it was much lower
than the reported 99% rates of concomitant studies [31]. Procedural failure rate was 6%, due to the impossibility
of a correct positioning of the device. A possible explanation of these suboptimal results could be found in the
old version of the delivery system employed, which was affected by the aforementioned deliverability issues. Mean
clinical follow-up was 2.5 years. Primary outcome was target lesion failure (a composite of cardiac death, target
vessel-related MI, clinically driven TLR) and occurred in 18% of the patients, being significantly higher than
the results of the available balloon-expandable stents [46–48]. Stent thrombosis rate was 2.6% (1.5% after 30 days,
2.2% after 6 months). This rate was higher than DES, too, as it is classically reported to be below 1%. Moreover,
postdilatation was not associated with a net benefit.
At the moment, there are two ongoing large, the SIZING study and the WIN (Worldwide registry to assess the
Stentys Xposition S for revascularization of coronary arteries In routine cliNical practice) registry. The SIZING
study is a worldwide registry that is aiming to enroll 3000 patients with a stent sizing dilemma and different clinical
presentations, treated either with Stentys BMS, PES or SES. Coprimary end points are procedural success and
MACE at discharge and at 12 months. An interim analysis was presented at TCT meeting in 2017 [49]. 588 patients
treated with the new Stentys Xposition S had a MACE rate of 5.1% at 12 months, with cardiac death occurring
in 1.6%, target vessel-MI in 2.1% and clinically driven TLR in 3.1%. Stent thrombosis occurred in 0.75% at
12 months. Thus, preliminary data suggest that the new version of the stent, coupled with the new delivery system,
provides good results both in terms of efficacy and safety. Complete results of the SIZING and WIN studies are
awaited.
Regulatory affairs
The Stentys Xposition S stent received CE mark and is currently available in Europe, Middle East, eastern Asia,
Latin and South America. At the time of writing, the device is not available in the USA and is not approved
by the US FDA. Reimbursement policies vary according to different nations; however, conditions similar to
balloon-expandable stents usually apply.
Final remarks
Self-apposing stents present numerous theoretical advantages that may help improve the outcomes of PCI, especially
in challenging settings, like bifurcations, vessels with a significant tapering and revascularization during STEMI.
Different imaging modalities (from traditional coronary angiography to more advanced techniques, like IVUS and
OCT) have detected a significant improvement in strut apposition to the vessel wall, compared with traditional
balloon-expandable stents. Nevertheless, yet these benefits did not produce a clear, significant improvement in
‘hard’ clinical outcomes, like cardiac mortality, target vessel-MI or TLR.
An important topic to be underlined is the somewhat technical challenge for the use of this device and the
required physiological learning curve, which can be modulated by a specific training [50]. Indeed, this device has
different properties compared with conventional stents, and the operator needs to get used to the elastic properties
of nitinol, as suggested by the ‘jumping phenomenon’ observed in the previous versions of the stent. Even with
the new Xposition S, there is a theoretical risk of damage to the vessel wall, even though no significant evidence
supports this hypothesis.
On the other hand, controlled and randomized trials showed good results in the hands of skilled operators. There
is a significant risk of amplification of negative results in registries, due to a larger proportion of PCI performed by
operators with insufficient experience with the device. An adequate run-in period may prevent this issue in future
studies, but the quantification of its impact in available trials is extremely difficult.
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Finally, there are still some controversies regarding the postdilatation of this device. Theoretically, there would be
no need for balloon postdilatation in self-apposing stents, due to their active expansion against the radial resistance
of the vessel wall over time. However, balloon postdilatation was associated with improved clinical outcome
in randomized controlled trials [20,31], especially in bifurcations and OCT studies confirmed the findings [23]. In
particular, the APPOSITION III trial [20] showed a significant drop in adverse events after the systematic application
of a standardized implantation protocol (predilatation – implantation – postdilatation).
Available data support the hypothesis that gentle postdilatation is needed to prevent early complications,
probably because the stent itself lacks sufficient radial strength to achieve adequate expansion in stenotic, often
calcified, lesions, especially if the predilatation was not completely effective. Therefore, postdilatation would
prevent incomplete expansion of the stent, which might result in stent eccentricity and in an increased risk of stent
thrombosis [51].
These data could explain the higher incidence of stent thrombosis emerged from some nonrandomized studies
and registries. Indeed, several adverse events were recorded in patients which did not have adequate pre- or
postdilatation of the stent [45]. Moreover, the nonrandomized and often retrospective nature of these studies, the
simultaneous involvement of different versions of the stent in single registries, along with centers with uncertain
experience (as previously stated, the learning curve phenomenon may play a significant role) add a significant
risk of bias. These factors limit speculations on possible higher thrombogenicity of the stent itself. The available,
reassuring data from robust trials, like the APPOSITION program, should be considered as reference, until new
results from dedicated trials and registries on the Xposition S (like the WIN and SIZING registries), which follow
a specific procedural protocol, become available. Noteworthy, preliminary results of the SIZING registry showed
low rates of stent thrombosis at 12 months [49].
Conclusion
In conclusion, the self-apposing Stentys stent is an effective and safe alternative to traditional balloon-expandable
stents, especially in challenging settings. The new Xposition S represents a major evolution of the device compared
with the previous versions. However, more data are needed to better assess the outcomes of this self-apposing stent
compared with traditional devices and provide clear recommendations to operators.
Executive summary
• Percutaneous coronary intervention is the major revascularization strategy in the vast majority of patients with
coronary artery disease, but challenging lesions limit the outcome, in particular in case of vessels with a
significant variation of their lumen diameter over their length (i.e., significant tapering, bifurcations) or over
time (i.e., ST-segment elevation myocardial infarction).
• Self-apposing stents improve strut apposition to the vessel wall by exerting a chronic, outward force due to their
materials and design. The Stentys self-apposing stent is the main exponent of this category.
• The stent was at first available as a bare metal stents and a paclitaxel-eluting stent. Previous versions were
discontinued in favor of the new Xposition S sirolimus-eluting stent.
• Correct delivery of the self-apposing stent is a critical step. The conventional delivery system available with the
previous version of the Stentys self-apposing stent had major drawbacks in terms of risk for geographic miss. The
new Xposition S delivery system allows for a precise positioning, while limiting the risk for complications.
Nevertheless, great caution is required during deployment.
• Postdilatation of this stent is always recommended, to improve strut apposition and reduce acute complications.
• A wide program of trials addressed the different scenarios of usage of the device: bifurcations, ST-segment
elevation myocardial infarction, left main. Postmarketing surveillance continues with large, prospective,
observational studies (SIZING and WIN registries).
• Available studies confirmed better results of the device in terms of strut apposition to the vessel wall compared
with traditional balloon-expandable stents, along with good clinical outcomes. Nevertheless, strong evidence on
a direct comparison with traditional stents in relation to clinical performance is still missing.
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