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From its inception, scaffolding the coronary artery 
with bioresorbable scaffolds (BRS) has been projected 
as the fourth revolution in interventional cardiology, 
primarily designed to overcome drug-eluting stents (DES) 
limitations (1). This technology aims at proving some 
presumptive advantages over DES such as: restoration 
of coronary physiology and vascular adaptive responses; 
to obtain late lumen gain and plaque regression; and to 
decrease late and very-late events (1). 

The most studied BRS is the everolimus-eluting 
Absorb GT1TM scaffold (Abbott Vascular, Santa Clara, 
California), which received CE marking in 2011 and have 
been approved by the US Food and Drug Administration 
in 2016 (2). Main characteristics of the Absorb includes: a 
150 μm thick bioresorbable poly(L-lactide) scaffold, and a 
conformal bioresorbable poly(D,L-lactide) coating (1).

As expected for a developing technology, the former 
randomized trials presented very restrictive inclusion and 
exclusion criteria. Meanwhile, “real-world” registries were 
designed to include at least the majority eligible patients 
for Absorb implantation. For these reasons, although the 
majority and best quality evidence comes from simple 
scenarios—stable coronary artery disease and simple 
lesions—the use of Absorb on complex scenarios—acute 
coronary syndromes and complex lesions—comes from 
registries and small randomized clinical trials (RCT) (3,4).

In the issue 26 of EuroIntervention (5) of 2016, Kraak 
et al., explore the 2-year clinical outcomes BRS in complex 

coronary artery disease patients. The authors analyzed data 
proceeding from the “AMC Single Centre Real World 
percutaneous coronary intervention Registry”. This is 
a prospective registry evaluating the clinical outcomes 
of all patients who underwent percutaneous coronary 
intervention (PCI) with Absorb between August 2012 
and August 2013 in the Amsterdam Medical Center. The 
population in the “AMC Single Centre Real World PCI 
Registry” was composed of a 20% of diabetic patients 
mainly with stable angina (47%). Treated lesions reflected a 
significantly higher complexity compared to those treated in 
the pivotal RCT, including a 21% of scaffold overlapping, 
15% of bifurcations, 11% of calcified lesions, and 8% of 
chronic total occlusions (CTO). The 2-year follow-up 
outcomes were acceptable [target vessel failure (TVF): 14% 
and scaffold thrombosis: 3.0%] and similar to the reported 
by other contemporaneous registries (6,7). The Table 1 
shows the outcomes of similar registries according to the 
type of complex lesion. The authors categorized the sample 
according to the median of the SYNTAX score (SXscore) 
and the ABSORB II trial inclusion and exclusion criteria. 
Primary endpoint was TVF defined as a composite of the 
device-oriented endpoints of cardiac mortality, target 
vessel myocardial infarction (TV-MI), and target vessel 
revascularization (TVR). These outcomes and scaffold 
thrombosis were defined according to the Academic 
Research Consortium (16). An independent clinical events 
committee adjudicated all clinical events. No corelab was 
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Table 1 Absorb implantation in complex lesions and clinical outcomes

Complex 
lesion

Experience Clinical outcome Limitations Comments Refs.

Bifurcations Registries DoCE at  
1-year 6.4%

Expansion limit 302 lesions: single-stenting (86.1%) 
and systematic double-stenting (13.9%)

(8)

Limited side branch fenestration

Calcified 
lesions

Registries PoCE at  
1-year 6.4%

Lower radial strength Dedicated devices, such as scoring 
balloon (26.3%), rotablation (12%) and 
IVUS (100%)

(9)

Higher rates of peri-procedural MI

CTO Registries DoCE at  
1-year 6.4%

Limited sizes High success rate (99.3%), with low 
incidence of complications

(10)

Expansion limit

Lower radial strength

Unprotected 
LM

Case  
series

DoCE at  
1-year 6.4%

Limited sizes Only 17 (1.2%) patient included (7)

Expansion limit

Lower radial strength

Limited side branch fenestration

Extensive lesion preparation required

STEMI Registries,  
PSM and  

RCT

DoCE at  
1-year 4.1%

Thrombotic lesion STEMI could be an ideal scenario: 
vascular restoration therapy” and 
“plaque sealing”

(4,11)

Difficulty for accurate vessel sizing

Post-dilation and distal embolization

Saphenous 
vein graft

Case  
series

DoCE at  
1-year 6.4%

Limited sizes Only 6 patients included (12)

Difficulty for accurate vessel sizing

Expansion limit

Unknown resorption rate

Long lesions 
and overlap

Registries DoCE at  
1-year 6.4%

Thick struts A 50% of intracoronary guidance and 
higher rates of peri-procedural MI

(13)

Limited side branch fenestration

higher rates of peri-procedural MI

Aorto-ostial Registries DoCE at  
1-year 6.4%

Limited sizes DoCE and scaffold thrombosis rate 
were significantly increased

(14)

Expansion limit

Lower radial strength

Limited side branch fenestration

ISR Registries DoCE at  
1-year 6.4%

Expansion limit Possible positive effects on neo-
atherosclerosis and avoid multiple 
metal layers

(15)

Lower radial strength

Extensive lesion preparation required

PoCE includes: all-cause mortality, repeat myocardial infraction, and repeat revascularization; DoCE includes: cardiac death, target 
vessel myocardial infraction, and clinically driven target lesion revascularization. Ref, references; CTO, chronic total occlusion; STEMI, 
ST-segment elevation myocardial infarction; ISR, in-stent restenosis; PSM, propensity score matching; RCT, randomized clinical trial; 
MI, myocardial infarction; IVUS, intravascular ultrasound; PoCE, patient-oriented composite endpoint; DoCE, device-oriented composite 
endpoint.
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used for the assessment of the SYNTAX score. 
A total of 135 patients (159 lesions) were enrolled, the 

median follow-up was 774 days (range, 742–829 days). At 
2-year follow-up, TVF rate was 14.4% (cardiac death: 0.7%, 
TV-MI 5.3%, and TVR 13.6%). The 2-year definite ST 
rate was 3.0%, all of them within the first 6-month. The 
median SXscore was 11.5 (Q1–Q3: 6–17.5). Interestingly, 
when the sample was stratified by the SYNTAX score 
median. SXscore: <11.5 (SXlow) vs. ≥11.5 (SXhigh), there 
was a significantly lower rate of TVF in the SXlow when 
compared to the SXhigh group (6.5% vs. 21.8%, P=0.015). 
Moreover, when the sample was stratified according to the 
inclusion and exclusion criteria of the ABSORB II trial (17), 
there was a significantly lower rate of TVF in the in the 
patients fitting the ABSORB II criteria when compared to 
the in the patients not fitting the ABSORB II criteria (2.3% 
vs. 20.3%, P=0.007).

There are several points that readers should consider in 
order to put in perspective these results. The small sample 
size and methodological limitations of a registry are not 
negligible issues. Although, the objective of the analysis was 
to evaluate the outcomes in a patient population comparable 
with daily clinical practice, it should be highlighted 
that a median SYNTAX score of 11.5 do not reflect the 
complexity of currently treated coronary artery disease—
median of 15.0 in some all-comer stent trials—at least in 
high-volume catheterization laboratories (18). Moreover, if 
we take in consideration the proportion of included patients 
vs. the implanted devices during the inclusion period, it 
represents approximately an 11%. Indeed, there was a 
selection bias for the Absorb-suitable patients, despite this, it 
also should be underlined that the median SYNTAX score 
was similar to those reported in other Absorb registries (7). 
All these issues, added to the low rate event, should make us 
take the conclusions as hypothesis generator. 

At 2-year follow-up, outcomes were acceptable in patients 
with a SYNTAX score <11.5. When the sample was divided 
in two according to the median SYNTAX score, patients 
with a high SYNTAX score have significantly impaired 
2-year clinical outcomes when compared to patients with 
low SYNTAX score. A priory, these findings are expected as 
in DES era complex lesion were associated with higher rate 
of stent failure. Furthermore, the high crossing profile and 
ticker struts diameter are disadvantage of Absorb that could 
increase this risk (1). Finally, we should mention that despite 
SYNTAX score has been used to predict clinical outcomes, 
it was designed to predict cardiac mortality from a three-

vessel disease population; which is not the sweet-spot for use 
of Absorb (19). A SYNTAX score cutoff of 11.5—not low 
nor intermediate—has no validated prognosis value (20). As 
there is no a specific score, is acceptable to use it taking in 
consideration the commented limitations. 

Implantation technique 

Regarding Absorb technology, implantation technique has 
emerged as a fundamental issue to avoid scaffold failure. A 
recent report has proposed that suboptimal implantation 
technique may be associated with this increased risk of 
scaffold thrombosis (21). For this reason, a European expert 
consensus has proposed an Absorb-specific implantation 
protocol, emphasizing the importance of proper lesion 
preparation, accurate vessel sizing, and almost mandatory 
post-dilation (22). 

In the commented report, pre-dilation was highly 
performed (98%), post-dilation was performed only in 55% 
of the cases, and the use of intracoronary imaging was not 
reported. The report of other implantation variable such as: 
type and size of the used balloons, reference vessel diameter 
(RVD), and post-dilation pressure; would have been useful. 
Given the importance of the implantation technique and 
the fact that it was not completely reported in this analysis, 
we believe that it cannot be rule out that the implantation  
technique could acts as a confounding variable between 
groups (low SYNTAX vs .  high SYNTAX score or 
patients fitting the Absorb II criteria vs. those not fitting). 
Although evidence is limited, it is at least reasonable, that 
implantation technique could have greater impact on 
complex lesions (23).

Intracoronary imaging guidance

The use of intracoronary imaging techniques, especially, 
optical coherence tomography (OCT) can be extremely 
useful for the optimization of scaffold deployment. 
Although the evidence that supports its use is limited, 
specifically in complex lesions, OCT guidance for scaffold 
implantation can improve post-procedural in-scaffold 
measurements (23). Despite this, even in the context of 
RCT, intravascular imaging techniques are use in less than 
a quarter of the procedures (24). In the commented analysis 
the report of the use of intracoronary imaging would have 
been helpful because it could have an impact on clinical 
outcomes. Some applications of OCT during implantation 
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Table 2 Applications of OCT during implantation technique of Absorb

Implantation step Application

Plaque  
characterization

To assess plaque composition such as: 

Fibrous plaque 

Calcified plaque

Lipid-rich plaque

Thin-cap fibrous atheroma 

Scaffold sizing To estimate the mean RVD and choose of the scaffold diameter: this step is crucial due to the many reports of 
increased risk of scaffold thrombosis related to a mean RVD and scaffold diameter mismatch. Reports suggest 
that undersizing and oversizing could be related to impaired clinical outcomes (21)

Implantation in vessel with minimal RVD of <2.5 mm is not recommended, moreover, if the target vessel has a 
visually assessed RVD ≤2.75 mm, it is strongly recommended to performed intravascular imaging for the vessel 
sizing and scaffold size choose (2)

To determine the landing zone and scaffold length 

Post-dilation Underexpansion: if in-scaffold area stenosis is >20% or minimal lumen area <4.0 mm2

Expansion asymmetry: assessed by the eccentricity index (minimum and maximum scaffold/stent diameter per 
cross section <0.7) (25)

Malapposition: incomplete scaffold apposition >300 µm with a longitudinal extension >1.0 mm

Intra-scaffold mass: diameter >500 µm with longitudinal extension >3.0 mm

RVD, reference vessel diameter; OCT, optical coherence tomography.

technique of Absorb are shown in Table 2. 

Future perspectives

The AIDA trial (NCT01858077) and Compare Absorb trial 
(NCT02486068), are two RCT comparing the performance 
of Absorb vs. Cobalt-Chromium Everolimus-eluting Stent 
(CoCr-EES) in all-comers contemporary population. Both 
trials aim to include >2,000 patients with broader inclusion 
criteria. However, some complex scenarios still excluded 
because they are considered off-label indications (2).

The OPTICO-BVS trial (NCT02683356) will assess the 
hypothesis if a strategy of OCT-guided PCI using BVS is 
superior to angiography-guided PCI. The protocol will test 
if OCT guidance can improve MLA as assessed by OCT at 
6-month follow-up. 

Despite the critical importance of implantation 
technique, evidence supporting the actual Absorb-specific 
implantations protocol is limited to expert opinion and 
registry analysis (21,22). This is one of the unmet clinical 
needs regarding Absorb technology and should be topic of 
further research. 

Final thoughts

Kraak et al. has made an interesting contribution to the 
Absorb literature, reaffirming that clinical outcomes at 
2-year follow-up in a “real-world” clinical practice are 
acceptable. They raise the concern about possible impaired 
outcomes in patient with a SYNTAX score ≥11.5 and not 
fitting the ABSORB-II criteria. 

Interventionist  should be aware of  the unique 
characteristic of this device, especially the higher strut-
thickness and expansion limits. We recommend that Absorb 
implantation in complex lesions should be performed by 
experienced operators—in both complex lesions and Absorb 
technology—threshold level for use of intracoronary 
imaging should be low, and implantation technique must 
be perfect. Off-label indications as: in-stent or in-scaffold 
restenosis, aorto-ostial lesions, saphenous vein grafts 
lesions, left main lesions, and bifurcations lesions requiring 
2-stent technique; should be avoided due to impaired 
clinical outcomes or very limited experience (2,12,14). 

Undoubtedly, the experience of treatment of complex 
lesion comes entirely from metallic stents and it has been 
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translated to the Absorb technology, but the differences in 
devices characteristics and implantation technique should 
not be forgotten. The key question in this new device era is: 
should we stay simple or go complex? Probably in selected 
cases and performed by expert hands it is feasible and safe, 
but until RCT do not support these indications, it should 
not be taken as a worldwide standard daily clinical practice. 
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