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ABSTRACT
Despite improvements in stent platform, polymer, and drug elution, the permanent metallic stents have
significant limitations as they distort vessel physiology, predispose to late thrombosis, and may preclude
surgical revascularisation. Bioresorbable scaffold (BRS) technology has evolved over the last few years
to overcome these drawbacks. Actually, different BRS are either available or under clinical and preclinical
investigation. However, the use of BRS has largely been restricted to patients recruited into clinical
trials with a relatively small number of ‘real-world’ patients treated with these devices. Here, we highlight
the potentialities of these devices, describe the evidence from the recent clinical trials, and discuss the
potential advantages as well as challenges that this novel technology may face in routine clinical practice.
Keywords: Bioresorbable scaffolds, drug-eluting stents, coronary angioplasty.

INTRODUCTION
The
landscape
of
percutaneous
coronary
intervention (PCI) has evolved dramatically over the
last 35 years. At the beginning, plain old balloon
angioplasty (POBA) revolutionised the treatment
of coronary artery disease (CAD). However, the
outcomes following POBA were compromised by
re-narrowing due to elastic recoil, abrupt coronary
occlusion secondary to severe dissection, and
neointimal hyperplasia.1-3 Metallic stents were
developed to overcome these issues and the
two landmark trials, BENESTENT and STRESS,
demonstrated the superiority of the bare-metal
stents (BMS) over POBA and established BMS
as second revolution in coronary intervention.4,5
However, the medium and long-term results after
BMS implantation showed a high incidence of instent restenosis.6 The introduction of drug-eluting
stents (DES) that were developed by coating
BMS with anti-proliferative drugs (i.e. sirolimus or
paclitaxel) significantly reduced in-stent restenosis
and target lesion revascularisation (TLR) rates
compared to BMS.7,8 DES, considered the third
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revolution in interventional cardiology, broadened
the applications of PCI, particularly in complex
subsets of lesions and high-risk patients.9,10
However, first-generation DES were associated
with an increased risk of stent thrombosis (ST),11,12
but newer-generation DES, with thinner struts
and biocompatible or biodegradable polymers,
have a considerably improved safety profile.13-15
Although DES technology seems to cover the needs
of the interventional cardiologists, it cannot be
considered the optimal solution as it leaves a
permanent cage inside the vessel that could be
associated with potential future problems.
The presence of a foreign body within the artery
wall can be a source of chronic vessel wall
inflammation and may interfere with the endothelial
function, thus delaying the vessel wall healing
that is associated with a higher risk of ST.16-18
In addition, it has been demonstrated that stent
implantation has an unfavourable effect on the
geometry of curved arteries, increasing the risk for
neointima hyperplasia.19 Furthermore, the increased
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rigidity of the stent may alter the pulsatile profile
of the blood flow, affecting the shear stress within
the stent.20 Another important drawback of the
metallic stents is the risk to preclude surgical
revascularisation when implanted in a potential
“anastomotic” segment of the coronary tree.
Thus, the ideal solution would be a transient
bioresorbable scaffold (BRS) that would initially
maintain the vessel open and then it would
disappear, allowing the vessel to return to its
natural state whilst maintaining access for future
surgical revascularisation, if required. The absence
of a rigid permanent cage may result in restoration
of endothelial function and shear stress, reducing
the risk of late events and favouring positive
remodelling of the vessel. These benefits may also
result in reduced need for long-term dual antiplatelet therapy (DAT). Furthermore, BRS are
an ideal device for allowing an eventual future
non-invasive functional/morphological assessment
(i.e. by the computed tomographic coronary
angiography associated with myocardial perfusion
scan or the non-invasive fractional flow-reserve)
of the treated vessel as, in contrast to the traditional
stents, they do not produce artifacts.21
Today, several BRS are available but only two
devices have acquired Conformité Européenne
(CE) mark approval and only one is currently used
in clinical practice. Here, we provide a brief
overview of the available (under development,
under preclinical validation, or undergoing clinical
trials) drug-eluting BRS and discuss the potential
additional advantages and limitations that these
devices may have in everyday clinical practice.

DRUG-ELUTING BRS
ABSORB Bioresorbable Vascular Scaffold (BVS)
The ABSORB® BVS (Abbott Vascular, Santa Clara,
CA, USA) is comprised of semicrystalline poly
L-lactic acid (PLLA) coated with amorphous polyD,L-lactide (PDLA) polymer-eluting everolimus.
Degradation of the bioresorbable components
(PLLA and PDLA) of the scaffold is mainly through
hydrolysis, followed by macrophage phagocytosis
of the resulting degradation products, a process
that is completed within 3 years.22 Two versions
of the BVS have been assessed in clinical
trials. The safety and feasibility of the BVS 1.0
was tested in the open-label prospective ‘A
bioresorbable everolimus eluting coronary stent
system for patients with single de novo coronary
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artery lesions (ABSORB) Cohort A’ trial.23 At 6
months, the angiographic in-stent late lumen loss
(LLL) was 0.44 mm with evidence of scaffold
shrinkage (-11.8%) as measured by intravascular
ultrasound (IVUS). However, vasomotion appeared
to be restored, with induced vasoconstriction and
vasodilatation possible in the treated segment.24
To prolong the mechanical BVS strength and
reduce late recoil, a second-generation BVS (1.1)
has been introduced. Of note, BVS 1.1 has a smaller
maximum circular unsupported surface area,25
a more uniform strut distribution, and improved
stent retention. Importantly, these changes have
not resulted in an increased amount of polymeric
material or an increase in strut thickness. Proprietary
process changes have been implemented to
increase radial strength. In addition, these changes
have reduced polymer degradation rates at early
time points, and thus prolonged mechanical
integrity of the scaffold throughout the first few
months following implantation.26
The efficacy of the BVS 1.1 was assessed in the
ABSORB Cohort B trial, which recruited 101 patients
with single or two-vessel de novo disease all
receiving a 3x18 mm BVS. At 6-month follow-up,
there was only one TLR, while LLL was 0.19±0.18
mm; at 2-year follow-up, LLL was 0.27±0.20 mm.
The scaffold area progressively increased during
follow-up, although at 6-months there was
significant reduction in minimal lumen area (MLA)
on IVUS as compared with baseline (6.60±1.22
to 6.37±1.12 mm², p<0.005).24 Furthermore, at
2-year angiographic follow-up no differences in
LLL (0.29±0.16 versus 0.25±0.22 mm, p=0.439)
were noted between small (reference vessel
diameter [RVD] <2.5 mm) and large vessels (≥2.5
mm).27 The recently published 3-year multimodality
imaging observations of the ABSORB Cohort B
trial showed interesting results. On IVUS, mean
lumen and scaffold area remained stable between
2 and 3 years, whereas significant reduction in
plaque behind the struts occurred with a trend
toward adaptive restrictive remodelling of external
elastic membrane. Hyperechogenicity of the vessel
wall, a surrogate of the bioresorption process,
decreased from 23.1% to 10.4% with a reduction of
radiofrequency backscattering for dense calcium
and necrotic core. The count of strut cores detected
on optical coherence tomography (OCT) increased
significantly, likely reflecting the dismantling of
the scaffold, while 98% of struts were covered. At
3-year follow-up, there were seven (7%) ischaemiadriven TLR and three (3%) non-ST segment
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elevation myocardial infarctions (MI). The major
adverse cardiovascular event (MACE) rate was
10.0% without any scaffold thrombosis.28
Data regarding the use of ABSORB® in everyday
practice are also becoming available. The
prospective, single-centre, BVS Expand registry examining the use of ABSORB® in routine clinical
practice, with the exception of patients with
ST-elevation MI (STEMI) and restenotic lesions was associated with one (0.7%) MI and one (0.7%)
non-target vessel revascularisation (TVR) at
30-day follow-up in a cohort of 131 patients.29
Recently, Gori et al.30 reported the outcome
following ABSORB® implantation in 150 patients
(194 lesions) with acute coronary syndromes
compared with a control group composed of 103
consecutive patients (129 lesions) who underwent
everolimus DES implantation in the same time
period. In-hospital, 30-day, and 6-month MACE
rates were similar between both groups
(all p>0.5), while definite or probable in-stent/
scaffold thrombosis occurred in two BVS patients
(1.3%) and one (0.9%) DES patient during the
index admission, and it occurred in another
patient in each group in the first month after BVS/
DES implantation.
The recently published BVS STEMI first study is
a prospective, single-arm, single-centre study,
reporting data following BVS implantation in
49 STEMI patients. The procedural success was
97.9%, while no patients had angiographicallyvisible residual thrombus at the end of the
procedure. OCT analysis (performed in 31 patients)
showed that mean percentage of malapposed
struts per patient was 2.80±3.90%. At 30-day
follow-up, target-lesion failure (TLF) rate was 0%
and no death or scaffold thrombosis were
reported.31 Other interesting results in the STEMI
subset come from the Prague-19 multicentre
study where 40 patients undergoing primary PCI
were evaluated. The 6-month survival free from
death, MI or TVR was 95%, while an OCT substudy
(performed on 21 patients) demonstrated only
a 1.1% rate of scaffold struts malapposition.32
More, ongoing studies are currently evaluating the
BVS 1.1. The ABSORB Extend study is recruiting
1,000 patients worldwide with de novo single or
two-vessel disease. It allows the recruitment
of patients with diseases in smaller vessels
(>2.0 mm) as well as those with long lesions,
thus giving the opportunity to evaluate the BVS
performance in both these groups. An interim
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report on the 24-month clinical outcomes from
the first 250 patients enrolled showed MACE
and target vessel failure (TVF) rates of 4.4% and
4.8%, respectively.33 Recently, the first 450 patients
enrolled in this trial have completed a 12-month
follow-up, and an interim report presented seven
cases (1.5%) of device failure.34 In particular,
scaffold dislodgement occurred in three (0.67%)
cases, while subacute or late scaffold thrombosis
occurred in four (0.89%) cases.
The prospective, randomised ABSORB II study,
on the other hand, will compare BVS 1.1 to the
XIENCE® PRIME everolimus-eluting stent (Abbott
Vascular) in patients with stable angina and single
or two-vessel disease. The trial is expected to be
completed in 2015. The multicentre randomised
ABSORB III trial will aim to recruit over 2,000
patients with up to two de novo lesions in different
epicardial vessels (vessel diameter 2.5–3.75 mm,
length ≤24 mm) and randomise these to BVS
1.1 or XIENCE® PRIME. Finally, the ABSORB IV
study will aim to add another 4,000 patients
to ABSORB III in order to assess for BVS 1.1
superiority over XIENCE® PRIME with regards to
TLF between 1 and 5 years.
The Amsterdam Investigator-initiateD Absorb
strategy All-comers trial (AIDA trial) is a
prospective, randomised (1:1), active-control,
single-blinded, all-comer, non-inferiority study.
About 2,690 all-comer subjects will be enrolled
in order to evaluate the efficacy and performance
of the ABSORB® BVS versus the Xience® family
in the treatment of coronary lesions. The study
population includes both simple and complex
lesions, in patients with stable and acute coronary
syndromes. The follow-up continues for 5 years
and the primary end point of the trial is TVF,
defined as the composite of cardiac death, MI,
and TVR at 2-year follow-up.35

DESolve® BRS
The DESolve® BRS (Elixir Medical, Sunnyvale,
CA, USA) is made from a PLLA-based polymer
eluting novolimus, a major metabolite of sirolimus.
The DESolve® is designed to be fully resorbed
within 2 years. In the first-in-man (FIM) study,
15 patients with lesion length <10 mm and RVD
2.75–3.00 mm underwent DESolve® implantation
with 14 patients completing 6-month follow-up
angiography. Quantitative coronary angiography
(QCA) analysis at 6-months showed reasonable
in-scaffold LLL (0.19±0.19 mm) with OCT showing
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low neointimal hyperplasia. At 1-year follow-up, one
cardiac death, one target vessel MI, and one TLR
occurred with no scaffold thrombosis. Multi-slice
computed tomography (CT) at 12-months showed
continued neointimal suppression and vessel
patency.36 The subsequent multicentre, prospective
DESolve® Nx trial enrolled 126 patients worldwide.
The principal imaging end point was in-scaffold
LLL as assessed by QCA at 6-months. The main
inclusion angiographic criteria were RVD 2.75–
3.5 mm and lesion length ≤14 mm. At 6-month
follow-up, MACE rate was 3.3%, with two cases
of TLR and no cases of scaffold thrombosis.
DESolve® BRS has recently achieved a CE mark.

Bioresorbable Magnesium BRS
Magnesium is the lightest structural metal. The
strength-to-weight ratio of precipitation-hardened
magnesium alloys is comparable with that of strong
aluminium alloys and alloy steels.37 Consequently,
a magnesium BRS has the potential to provide a
high radial strength for dilating atherosclerotic
narrowing and, hence, higher acute gain of
coronary lumen. Another virtue of magnesium as
an endoprosthesis is its electrochemical properties.
Magnesium is more electronegative than other
metals used for implants and has shown
anti-thrombogenic properties in vivo.38-40 The
bioresorbable magnesium scaffold is manufactured
by BIOTRONIK (Berlin, Germany). The scaffold
is balloon expandable, composed by magnesium
(Mg) alloy, and has two radiopaque markers
(proximal and distal end of the balloon) to
facilitate positioning.
The first generation absorbable metallic stent
(AMS I) was associated with a 40% TLR rate within
the first 4 months and with an angiographically
reported LLL (1.08±0.49mm) unacceptably high.41,42
IVUS demonstrated that most of the AMS-I has
been resorbed within 4 months, thus, the
increased event rate and recoil were attributed to
inappropriate support due to the fast resorption of
the AMS. Second-generation devices, AMS-II and
AMS-III, have since been designed with different
Mg alloys and slower degradation times. The
AMS-III DREAMS (DRug Eluting AMS) possessed
a biodegradable matrix that eluted paclitaxel.
The FIM, BIOSOLVE-I, enrolled 46 patients with
de novo lesions ≤12 mm and RVD 3.0–3.5 mm. At
12-month follow-up, TLF was 7.0% and TLR rate
was 4.7%; LLL was 0.52±0.39 mm. Vasomotion
was shown to be restored by 6 months with no
changes at 1 year. The 2-year clinical outcomes
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presented at EuroPCR 2013 showed that TLF and
TLR remained stable between 12 and 24 months
and no cardiac death or scaffold thrombosis were
observed.43 DREAMS has since been modified to
DREAMS-II, which possesses tantalum radiopaque
end-markers and elutes sirolimus instead of
paclitaxel. The FIM study to assess DREAMS-II,
BIOSOLVE-II, is currently recruiting patients to get
the data needed to apply for CE mark.

IDEAL™ BRS
The IDEAL™ BRS (Xenogenics Corporation,
Canton, MA, USA) is the only scaffold incorporating
salicylate directly into the polymer chain. As the
polymer degrades, salicylate and sirolimus are
released, thereby reducing inflammation and
platelet aggregation. The first-generation IDEAL™
BRS device required an 8-Fr guide catheter.
It was associated with a larger-than-expected
reduction in lumen area, likely due to insufficient
neointimal suppression.44 This was attributed to
inadequate drug dosing and rapid drug release. The
second-generation IDEAL™ BRS addressed these
issues by incorporating a higher drug dose, a
slower release pattern, and a 6-Fr compatible
delivery system. The device is currently undergoing
preclinical evaluation.45

ReZolve BRS
The ReZolve® BRS (REVA® Medical Inc., San Diego,
CA, USA) consists of a tyrosine-based polymer,
resorption of which takes 18–24 months to complete.
The first-generation of this device was associated
with a high rate of 1-year adverse clinical outcomes
(66.6% TLR and 11.1% MI) that led to the redesign
of the scaffold.46 The current ReZolve® consists
of a more resilient polymer that incorporates
sirolimus. It also has a unique slide and spiral
lock mechanism, which reduces acute recoil and
provides better radial support. The ReZolve® BRS
is undergoing clinical evaluation in the ReZolve®
Sirolimus-Eluting Bioresorbable Coronary Scaffold
(RESTORE) trial, which aims to recruit 50 patients
with de novo CAD. A further CE Mark multicentre
study with ReZolve®2 (a sheathless, lower profile
device that can be delivered through a 6 Fr
sheath), the RESTORE-II (Safety and Performance
of the ReZolve®2 Sirolimus-Eluting Bioresorbable
Coronary Scaffold) has recently completed the
enrolment. The immediate and mid-term followup results of the patients enrolled in the trial will
be presented in May at EuroPCR 2014.
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Drug-Eluting BRS Under Preclinical
Investigation

From Clinical Trials to Clinical Practice

The
ON-AVS
(OrbusNeich
Medical,
Fort
Lauderdale, FL, USA) differs from other drugeluting BRS as it incorporates CD34+ antibodies
for endothelial progenitor cell capture.47 This aims
to promote and achieve faster endothelialisation.
The drug eluted is sirolimus. The Xinsorb BRS™
(Huaan Biotechnology Group, Laiwu, China) is
made of PLLA and elutes sirolimus. Other BRS
under development include: the Sahajanand BRS
(Sahajanand Medical Technologies, Pvt, Ltd, India),
the Avatar BRS (S3V; Vascular Technologies Pvt.
Ltd., Bangalore, Karnataka, India), the FADES
BRS (Zorion Medical Inc., USA), Stanza BRS (480
Biomedical, MA, USA), Arterius BRS (Arterius
Ltd, Bradford, UK), and the MeRes BRS (Meril Life
Science, Vapi, Gujarat, India).48 Main characteristics
of the most recent drug-eluting BRS under
preclinical and clinical evaluation are summarised
in Table 1.

BRS may theoretically improve clinical outcomes
in patients requiring revascularisation since the
absence of a permanent metallic cage in the
vessel wall may reduce chronic injury, predisposing
to restenosis and ST. Currently available data
have shown the complete biodegradation of the
device at follow-up,49,50 vessel remodelling with
lumen gain over time,49 and signs of physiological
vasomotion of the ‘scaffolded’ coronary segment.24,50
Furthermore, promising results have been shown in
patients with simple lesions at different follow-up
periods up to 5 years (Table 2).36,49-51
To date, the ABSORB is the only scaffold
commercially available and the only one that has
been used in everyday clinical practice. However,
the experience with ABSORB was initially limited
to younger patients with AHA/ACC Type A or B
lesions in moderate-sized vessels.52 Thus, there
have been very limited data about the ABSORB

Table 1: Main characteristics of the most recent drug-eluting bioresorbable coronary scaffolds under
preclinical and clinical evaluation.
Scaffold

Strut Material

DrugEluted

ABSORB®
1.1 (Abbott
Vascular)

Poly-L-Lactide Everolimus

Strut
Thickness
(µm)

Radial
Support
Duration

Bioresorption
Period
(months)

Status

150

3 months

24-48

CE mark
approval
acquired

AMS®-3
DREAMS
(Biotronik SE)

Magnesium
alloy

Paclitaxel

120

3-6 months

9

Under clinical
evaluation

DREAMS® 2
(Biotronik SE)

Magnesium
alloy

Sirolimus

120

3-6 months

9

Under
development

DESolve®
(Elixir)

Poly-L-Lactide

Novolimus

150

3-6 months

12-24

CE mark
approval
acquired

REVA® ReZolve
(REVA medical)

Tyrosinederived
polycarbonate

Sirolimus

122

4-6 months

4-6

On clinical
studies

IDEAL®
Generation II
(Xenogenics)

Polyanhydride
ester with
salicylate

Sirolimus,
Salicylate

175

3 months

6-9

On clinical
trials

Xinsorb™
(Huuan
Biotech)

Poly-L-Lactid
Acid

Sirolimus

160

-

-

On preclinical
studies

3 x Lactide
polymers

Sirolimus/
CD34+

150

6 months

>6

On preclinical
studies

ON-AVS (Orbus
Neich)

AMS: absorbable metallic stent; CE: Conformité Européenne.
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Table 2: Main bioresorbable vascular scaffold clinical trials.
Scaffold

Clinical
Study

Number
of
Patients

End Point

Late Loss
(mm)

TLR (%)

MACE (%)

ABSORB® 1.0

ABSORB
Cohort A

30

Procedural
success,
5-year MACE

0.44 at 6
months

0 at 5 years

3.4 at 5 years

ABSORB® 1.1

ABSORB
Cohort B

101

LLL, TLR, and
MACE at 6
months, 1, 2, and 3
years

0.27 at 12
months

3.6% at 12
months

10% at 3 years

BIOSOLVE-I

46

TLF at 6 and 12
months

0.64 at
6 month
0.52 at 12
months

4.3% at 6
months
6.5% at 12
months

4.3% at 6
months
6.5% at 12
months

DESolve 1

15

LLL at 6 months

0.19 at 6
months

6.7% at 12
months

20% at 12
months

DESolve Nx

120

Procedural
success, LLL at
6 months, and
5-year MACE

0.21 at
months

1.6% at 6
months

3.25% at 6
months

REVA®

RESORB

27

MACE

1.81 at 6
months

66.7% at 6
months

-

REVA®
ReZolve

RESTORE

50

TLR at 6 months,
LLL at 12 months

0.20 at 12
months

2 of 12 at 6
months

2 of 12 at 6
months

AMS®-3
DREAMS

DESolve®

LLL: late lumen loss; MACE: major adverse cardiac events; TLR: target lesion revascularisation; TLF: target
lesion failure.

performance in complex lesions such as
bifurcations, chronic total occlusions, calcified
lesions, diffuse disease-requiring overlapping
scaffolds, and restenosis, as well as in complex
patients such as diabetics with or without
multi-vessel disease.
Preliminary real-world data on the outcome
following BVS implantation in coronary bifurcation
lesions were presented at the Transcatheter
Cardiovascular Therapeutics Congress 2013. Most
of the lesions were true bifurcations while
provisional approach was the default strategy
(80-85% of the cases). Angiographic success was
obtained in 98-99% of cases, TLR was about 3%,
and no scaffold thrombosis was reported up to
6-months follow-up. Aggressive, intravascularimaging (OCT or IVUS) guided post-dilatation (≥20
atm) was performed in all the BVS implanted in
the main branch (MB), while final simultaneous
balloon inflation was performed, only if required
for clinical reasons, at low pressure with minimal
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protrusion of the side branch (SB) balloon (final
‘snuggle’). No scaffold disruption was reported
after simultaneous balloon inflation. The T and
minimal protrusion (TAP) technique was the
strategy for SB stenting as crossover from
provisional, and it was usually performed with
a conventional DES since a BVS may not pass
through the MB struts. T-stenting was the preferred
technique for elective double-stenting with BVS in
order to avoid overlapping scaffolds (Figure 1).53
Although complex double-stenting bifurcation
techniques using the BVS platform in both MB and
SB appear feasible, their use should be carefully
evaluated and eventually limited to patients with
large-calibre main vessels.54,55
The feasibility of BVS implantation in the setting
of long, fibro-calcific lesions is limited to case
reports.56,57 Considering the relatively high BVS
profile and the lower radial strength compared to a
conventional DES, some points (i.e. an appropriate
lesion evaluation with intravascular imaging, a

EMJ EUROPEAN MEDICAL JOURNAL

Double stent technique
(T-stent suggested)

Provisional stent
(majority of cases)

TAP with DES (suggested)

SB diameter ≥2.5 mm
TIMI Flow ≤2 with
≥70% side branch ostial stenosis

Side branch (SB) diameter <2.5 mm
TIMI 3 Flow with
<70% side branch ostial stenosis

SB “rewiring”
Open struts with sequential
low pressures (4-8 atm) dilatation

Gently remove the jailed wire

FINAL “Y” simultaneous low-pressures
(6-8) balloon inflation (final “snuggle”)
Flow-limiting dissection
≥70 ostial SB stenosis

“snuggle”

Figure 1: Algorithm for bifurcation lesion treatment with ABSORB.
TAP: T and minimal protrusion; DES: drug-eluting stents; SB: side branch; TIMI: thrombolysis in myocardial
infarction.

7F guiding catheter, an extra support guidewire,
an aggressive lesion preparation using scoring
balloons or rotational atherectomy, or a bail-out
enhanced back-up support using guide catheter
extension systems) appear essential
in order
to successfully deploy and expand BVS in this
complex subset of lesions. However, it is important
to highlight that the friction that could be
encountered between the thick (156 µm) polymeric
BVS and a tortuous/calcified vessel or a daughter
catheter (i.e. Guideliner) may result in BVS
dislodgement when forcefully pushing the scaffold.34
Early, preliminary ‘real-world’ experience with
ABSORB34,58 may allow us to draw suggestions on
which patients/lesions are best suited for these
devices. Aside from simple lesions, patients with
long diffuse left anterior descending disease and
those requiring multi-vessel revascularisation are
interesting candidates for ABSORB, as the eventual
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resorption of the BVS reduces stent length as
well as sparing from a ‘full metal jacket’, both of
which can predispose to ST and restenosis
(Figure 2).59 This is particularly important for
younger patients since such an approach does
not only maintain access for future bypass graft
surgery if required, but also offers the possibility
of further PCI treatment without the additional
permanent metallic layers. However, it is important
to remember that there are no published data
regarding clinical outcomes in complex lesions
treated with BVS.58 The importance of intravascular
imaging, pre and post-dilatation, in optimising
scaffold implantation and expansion should not be
underestimated, particularly in the case of complex
lesions (i.e. bifurcations, long lesions, calcified
plaques) where the scaffold under-expansion may
be associated with sub-acute or late thrombotic
events. However, the importance of meticulous
procedural technique cannot be overemphasised;
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1.1 mm
(crimped BVS)
0.3 mm
(crimped BVS)

Proximal marker beads
of distal scaffold

Distal marker beads
of proximal scaffold

Figure 2: Consideration for overlapped ABSORB implantation.
To avoid ‘geographical miss’, without overlap or too much overlap, the following strategy is suggested:
1) advance the second scaffold system until the distal balloon marker lines up with the proximal marker
beads of the implanted scaffold; 2) the markers of the second scaffold will be adjacent to the markers of
the deployed scaffold (scaffold marker to scaffold marker); 3) the result will be about 1 mm of BVS overlap.
BVS: bioresorbable vascular scaffold.

it should take longer to implant a BVS as compared
to a conventional DES.

CONCLUSION
BRS have been heralded as the fourth revolution
in interventional cardiology. This novel technology
not only provides transient scaffolding and restores
flow in the diseased segment but also restores
vascular integrity and function. Over recent years,
huge improvements have been made in the field
of BRS, with encouraging data emerging from their
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use in clinical practice. The current results have
provided promise for the future, although data
regarding their use in complex lesions and longterm clinical outcomes in the ‘real world’ are
lacking. The message that arises from their first
applications is that BRS should not be considered
as another type of stent but as a totally different
device that has special strengths, weaknesses,
and limitations, and also one that introduces a
novel therapeutic potential. This field is an exciting
area where further improvements will advance
PCI practice.
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