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Abstract
Aims: The safety of bioresorbable scaffolds (BRS) has recently been challenged. However, it is unclear 
whether outcomes depend on the complexity of the lesion or on the technique used to implant the device. 
The aim of this study was to report on the outcomes after BRS implantation in complex lesions.

Methods and results: This investigator-initiated, single-centre, single-arm observational study recruited 
657 consecutive patients (79% male, 66.7% acute coronary syndrome, age 63±12 years). Three hundred and 
twenty-two lesions (42.3%) in 297 (45.2%) patients with type B2 or C lesions were classified as the “com-
plex lesions group”. Post-procedural residual stenosis was slightly but significantly greater in the complex 
lesions group (15.7±11.3% vs. 13.5±10.2%, p=0.0109). The median follow-up was 1,076 (762-1,206) days 
without difference between groups. The Kaplan-Meier rates of early scaffold thrombosis (3.5% vs. 1.1%, 
p=0.0478, HR 3.03 [1.06-8.70]) and scaffold restenosis (9.9% vs. 9.1%, p=0.0262, HR 2.34 [1.11-4.94]) 
were higher in patients with complex lesions than in those with simple lesions. Late/very late thrombo-
sis, death, repeat myocardial infarction, or repeat coronary interventions were not different. In patients in 
whom strict guidelines for implantation were applied, the incidence of thrombosis was reduced by 76% in 
complex lesions and by 92% in simple ones, such that there were no differences between groups (2.3% vs. 
0.5%, p=0.3899). In contrast, the incidence of scaffold restenosis was reduced by 59% and 89%, and a dif-
ference between groups persisted (7.0% vs. 1.6%, p=0.0235).

Conclusions: BRS implantation in complex lesions is, as expected, associated with higher incidence of 
events as compared to simple ones. The technique used at the time of the implantation, however, reduces 
the incidence of adverse outcomes.
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Abbreviations
AHA American Heart Association
BRS bioresorbable vascular scaffold
CABG coronary artery bypass graft
CI confidence interval
CTO chronic total occlusion
DES drug-eluting stent
eGFR estimated glomerular filtration rate
HR hazard ratio
IQR interquartile range
LAD left anterior descending
LCX left circumflex
LM left main stem
LVEF left ventricular ejection fraction
MI myocardial infarction
NSTEMI non-ST-elevation myocardial infarction
PCI  percutaneous coronary intervention
QCA quantitative coronary analysis
RCA right coronary artery
RVD reference vessel diameter
ScR scaffold restenosis
ScT scaffold thrombosis
STEMI ST-elevation myocardial infarction
TIA transient ischaemic attack
TLF target lesion failure
TLR target lesion revascularisation

Introduction
Coronary bioresorbable scaffolds (BRS) were introduced in 2012 for 
the treatment of de novo atherosclerosis in native coronaries without 
restriction regarding the type or complexity of the lesions. Although 
initial data from registries and randomised trials were limited to 
type A lesions, the unrestricted approval rapidly led to the use of 
scaffolds in more complex settings including ostial lesions1, bifurca-
tion lesions2,3, long lesions4, chronic total occlusions5,6, patients with 
diabetes4,7 or those presenting with ACS8. As compared to type A 
lesions, treatment of patients with complex lesions is associated 
with suboptimal device deployment, an increased rate of incom-
plete revascularisation, and an increased rate of subsequent events, 
especially when combined with diabetes9. As for the mechanisms 
of this observation, an incomplete device expansion after treatment 
of calcific plaques has been associated with both early and late 
device failure10. Also, specifically for BRS, the risk of recoil might 
be higher in lesions with a fibronecrotic component, which might 
in turn lead to late failure when bioresorption processes progress11.

Although experiences describing the short-term and midterm 
feasibility in complex lesions as a whole and in the above individ-
ual settings have already been published12,13, it remains unexplored 
whether BRS implantation in complex settings, as compared to 
simple lesions, leads to increased rates of complications over long-
term follow-up periods. In addition, it is not known whether the 
introduction of particular care at the time of implantation might 
significantly reduce the rate of complications.

Methods
STUDY DESIGN
Consecutive patients who underwent percutaneous coronary inter-
vention from May 2012 to December 2014 in the catheterisation 
laboratory of the University Medical Center Mainz with at least 
one BRS (Absorb™; Abbott Vascular, Santa Clara, CA, USA) 
were enrolled in this registry. Lesions were classified according 
to the American Heart Association classification14. The outcomes 
of patients with lesion(s) presenting two or more type B criteria or 
type C lesion(s) (the “complex lesions group”) were compared to 
those with simple lesions (type A or one type B criterion).

The study is part of the MICAT project (NCT02180178), which 
was approved by the local ethics committee.

BRS IMPLANTATION
Details on the inclusion criteria and patient/lesion selection 
have already been published elsewhere15 and are shown in the 
Supplementary Appendix.

QUANTITATIVE CORONARY ANALYSIS
Quantitative coronary analysis (QCA) was performed with 
Xcelera, R 4.1 (Philips, Amsterdam, the Netherlands) in the local 
laboratory. Key measurements (before and after implantation) 
included the interpolated reference vessel diameter (RVD) and the 
(in-BRS) minimum lumen diameter (MLD). Residual stenosis was 
calculated as (RVD−MLD)/RVD.

Lumen gain was calculated as post-procedural MLD−preproc-
edural MLD.

Reproducibility and repeatability data for our laboratory have 
been described previously15.

ENDPOINTS
Follow-up was performed by trained personnel by computer-
assisted telephone interview as previously published15. Events 
were adjudicated after review of the original clinical data by two 
interventional cardiologists according to the Academic Research 
Consortium definitions16 (Supplementary Appendix).

STATISTICAL ANALYSIS
Continuous data are described as mean and standard deviation 
or median and interquartile range based on the analysis of Q-Q 
plots. Parametric or non-parametric tests were used accordingly. 
Categorical data are described as total numbers and proportions 
and were analysed with the χ2 test or Fisher’s exact test.

Cox regression analysis was used to describe the association 
between clinical/procedural parameters and outcome events. For 
both endpoints that were associated with complex lesions (early 
ScT and ScR beyond 365 days), a propensity score was built to 
remove potential treatment assignment bias. Clinical variables 
associated with either lesion type or the outcome (ScT and ScR) 
were used to calculate the inverse probability of treatment weights. 
A list of the variables and the results of the propensity weighting 
are presented in the Supplementary Appendix.
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Bioresorbable scaffolds for complex lesions

Survival curves are presented as Kaplan-Meier curves with cor-
responding log-rank p-values.

Given their importance in determining patient outcomes after 
BRS implantation, the role of the following procedures was 
assessed retrospectively (“optimal implantation technique”):
1) predilatation with a balloon of the same nominal size as the 

BRS;
2) vessel size (interpolated RVD, measured at the end of the pro-

cedure) comprised between 2.5 and 3.5 mm;
3) BRS sizing: implantation of a BRS of the same size as the refer-

ence vessel diameter (nominal diameter to RVD ratio comprised 
between 0.9 and 1.1);

4) post-dilatation at 14-16 atm with non-compliant balloons of the 
same size or 0.5 mm larger than the BRS OR (given the high 
prevalence of thrombotic lesions in the complex lesions group) 
achievement of an optimal final result independently of post-
dilatation (residual stenosis <20% and ratio of final MLD to 
nominal BRS size >80%).
Separate outcome analyses were performed for events which 

occurred within 30 days after implantation, between one month 
and one year, and three years after implantation. All analyses 
should be considered exploratory. Data were analysed with 
MedCalc, Version 9.2.1.0 (MedCalc Software, Ostend, Belgium) 
or R (R Foundation for Statistical Computing, Vienna, Austria).

Results
PATIENT CHARACTERISTICS
Six hundred and fifty-seven patients with 762 lesions were included 
in this registry. Of these, 297 (45.2%) patients had at least one com-
plex lesion treated with a BRS, for a total of 322 complex lesions 
(42.3%) treated. Table 1 shows the patient characteristics: 79.0% of 
the patients were male (complex lesions group versus simple lesions 
group: 76.8% vs. 80.8%, p=1.00). The mean age of the population 
was 63±12 years (62±12 vs. 64±12, p=0.0471). The prevalence of 
hypertension (68.0% vs. 76.7%, p=0.0168) was higher in the sim-
ple lesions group, while other risk factors were equally distributed.

There was no significant difference in the prevalence of prior 
bypass surgery (1.7% vs. 2.5%) and prior PCI (25.9% vs. 28.9%); 
in contrast, a history of previous stroke or transient ischaemic attack 
was more frequent in the simple lesions group (2.0% vs. 5.8%, 
p=0.0243). Patients with complex lesion(s) had a significantly 
higher estimated glomerular filtration rate (eGFR) and lower left 
ventricular ejection fraction (85±24 mL/min vs. 81±21 mL/min, 
p=0.0203, and 51±9% vs. 53±8%, p=0.0061, respectively).

The initial presentation of the patients differed significantly 
between the two groups (silent/stable angina 28.3% vs. 37.5%, 
p=0.0159; unstable angina 7.4% vs. 15.5%, p=0.0020; NSTEMI 
26.6% vs. 31.1%, p=0.2375; STEMI 37.4% vs. 15.3%, p<0.0001, 
for complex and simple lesions, respectively).

LESION CHARACTERISTICS
Features determining the complexity of the lesions included chronic 
total occlusion (3.7%), acute thrombotic occlusion (25.3%), a lesion 

>20 mm in length (49.4%) and a combination of at least two fac-
tors from among length comprising between 10 and 20 mm, moder-
ate calcification and/or tortuosity, intravascular thrombus, and ostial 
lesions (47.4%). Preprocedural RVD was not different between 
groups (complex: 2.90±0.69 mm; simple: 2.96±0.65 mm, p=0.420). 
In contrast, the MLD was smaller (0.45±0.50 vs. 0.78±0.47 mm, 
p<0.001), and therefore the % stenosis was greater (83±19% vs. 
73±15%, p<0.001) in complex lesions.

The prevalence of multivessel disease was also higher (number of 
vessels treated 1.2±0.5 vs. 1.1±0.4, p=0.0239), and the total stented 
length per lesion was greater (26±15 mm vs. 22±11 mm, p<0.0001) 
in the complex lesions group. The number of scaffolds implanted 
per patient (1.5±0.9 vs. 1.3±0.8, p=0.0034), the total BRS length 
per patient (31±21 mm vs. 25±17 mm, p<0.0001), and the number 
of overlapping BRS (15.8% vs. 7.5%, p=0.0012) were higher in the 
complex lesions group. Hybrid metallic and BRS stenting was more 
frequent in complex lesions (56.6% vs. 45.0%, p=0.0041). Ostial 
lesions were present in 8.1% (6.7% vs. 9.2%, p=0.3194).

Although bifurcation lesions to be treated with a two-stent tech-
nique were excluded a priori, lesions with side branches ~2 mm 
in diameter in which a provisional strategy was applied were 
included. These were less frequent in the complex lesions group 
(6.4% vs. 17.5%, p<0.0001). The (post-procedural) RVD was 
smaller than 2.5 mm in 6.8% of the lesions in the simple ver-
sus 8.4% of the lesions in the complex lesions group (p=0.5046). 
“Simple” (i.e., non-occlusive, <10 mm, non-calcific, etc.) throm-
botic lesions were present in the simple lesions group.

LESION TREATMENT AND IMMEDIATE ANGIOGRAPHIC 
RESULTS
Predilatation was used in virtually all lesions independently of the 
lesion complexity (99.3% vs. 99.4%, p=1.00). Post-dilatation was 
performed in 42.4% vs. 50.0% (p=0.0630) of the patients. The 
pressure used was 15.0±2.6 vs. 14.4±2.9 atm (p=0.143), for the 
complex and simple lesions group, respectively.

The ratio of MLD to nominal BRS diameter, expressing BRS 
deployment, was 0.8±0.1 vs. 0.8±0.1 (p=0.2167), for the com-
plex and simple lesions group, respectively. All implantation cri-
teria described above (“optimal technique”) were respected in 
170 patients (53%) in the complex lesions group and 253 (57.5%) 
patients in the simple lesions group (p=0.2416).

After intervention, RVD and MLD were not different between 
groups (RVD, complex: 2.99±0.46 mm vs. simple: 2.95±0.49 mm, 
p=0.549; MLD: 2.52±0.48 vs. 2.54±0.46 mm, p=0.534). Acute 
lumen gain was also not different (complex: 1.62±0.67 mm vs. 
simple: 1.63±0.58 mm, p=0.8829), while the % residual stenosis 
was slightly greater in the complex lesions group (15.7±11.3% vs. 
13.5±10.2%, p=0.0109).

FOLLOW-UP
The median follow-up was 1,076 (762-1,206) days (p=0.7430 
between groups). A complete three-year follow-up was available 
in 386 of 416 (93%) eligible patients (p=0.3345 between groups). 
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Table 1. Patient characteristics.

All patients
(n=657)

Patients with at least one 
complex lesion (n=297)

Patients with simple 
lesions (n=360)

p-value

Age, years 63±12 62±12 64±12 0.0471

Male 519 (79.0%) 228/297 (76.8%) 291/360 (80.8%) 1.00

Hypertension 478 (72.8%) 202/297 (68.0%) 276/360 (76.7%) 0.0168

Diabetes 138 (21.0%) 62/297 (20.9%) 76/360 (21.1%) 0.9821

Smoking 273 (41.6%) 130/297 (43.8%) 143/360 (39.7%) 0.3328

Family history 138 (21.0%) 68/297 (22.9%) 70/360 (19.4%) 0.3248

Hyperlipidaemia 268 (40.8%) 119/297 (40.1%) 149/360 (41.4%) 0.7923

Prior CABG 14 (2.1%) 5/297 (1.7%) 9/360 (2.5%) 0.6528

Prior PCI 181 (27.5%) 77/297 (25.9%) 104/360 (28.9%) 0.4483

Prior stroke/TIA 27 (4.1%) 6/297 (2.0%) 21/360 (5.8%) 0.0243

eGFR, ml/min 83±23 85±24 81±21 0.0203

LVEF, % 52±8 51±9 53±8 0.0061

Silent/stable angina 219 (33.3%) 84/297 (28.3%) 135/360 (37.5%) 0.0159

Unstable angina 78 (11.9%) 22/297 (7.4%) 56/360 (15.5%) 0.0020

NSTEMI 191 (29.1%) 79/297 (26.6%) 112/360 (31.1%) 0.2375

STEMI 166 (25.3%) 111/297 (37.4%) 55/360 (15.3%) <0.0001

Lesion characteristics
LAD treated with BRS 301 (45.8%) 128/297 (43.1%) 174/360 (48.3%)

0.008LCX treated with BRS 160 (24.4%) 61/297 (20.5%) 100/360 (27.8%)

RCA treated with BRS 195 (29.7%) 108/297 (36.4%) 86/360 (23.9%)

Ostial lesion 53 (8.1%) 20/297 (6.7%) 33/360 (9.2%) 0.3194

Reference vessel diameter after implantation, mm 3.0±0.5 3.0±0.5 3.0±0.5 0.2471

CTO 11 (1.7%) 11/297 (3.7%) 0/360 (0%) 0.0002

Bifurcation (side branch ≤2 mm) 82 (12.5%) 19/297 (6.4%) 63/360 (17.5%) <0.0001

Procedural characteristics
Number of vessels treated with BRS 1.2±0.4 1.2±0.5 1.1±0.4 0.0239

BRS per patient 1.4±0.8 1.5±0.92 1.3±0.75 0.0034

Hybrid BRS+DES 330 (50.2%) 168/297 (56.6%) 162/360 (45.0%) 0.0041

Predilatation 653 (99.4%) 295/297 (99.3%) 358/360 (99.4%) 1.0000

Diameter predilatation balloon, mm 2.80±0.37 2.80±0.40 N=359 2.81±0.35 N=297 0.8556

Minimum stent diameter per patient, mm 2.97±0.38 2.97±0.38 2.98±0.37 0.8575

Total implanted length per patient, mm 27.6±18.9 31.1±20.7 24.6±16.7 <0.0001

Post-dilatation 306 (46.6%) 126/297 (42.4%) 180/360 (50.0%) 0.0630

Preprocedural MLD, mm 0.61±0.51 0.78±0.47 0.45±0.50 <0.001

Preprocedural RVD, mm 2.93±0.67 2.96±0.65 2.90±0.69 0.5340

Post-procedural MLD, mm 2.53±0.49 2.54±0.46 2.52±0.48 0.4200

Post-procedural RVD, mm 2.97±0.67 2.95±0.49 2.99±0.46 0.2740

Angiographic outcome
% residual stenosis per lesion 14.5±10.8 15.7±11.3 13.5±10.2 0.0109

MLD/nominal BRS diameter per lesion 0.84±0.13 0.84±0.14 0.85±0.13 0.2167

Lumen gain 1.63±0.62 1.62±0.67 1.63±0.58 0.8829

Overlap 74 (11.3%) 47/297 (15.8%) 27/360 (7.5%) 0.0012

Clopidogrel 200 (30.4%) 72/297 (24.2%) 128/360 (35.6%) 0.0023

Prasugrel 324 (49.3%) 164/297 (55.2%) 160/360 (44.4%) 0.0076

Ticagrelor 132 (20.1%) 61/297 (20.5%) 71/360 (19.7%) 0.8712

Follow-up days, median (IQR) 1,076 (762-1,206) 1,082 (764-1,231) 1,069 (762-1,174)

CABG: coronary artery bypass graft; BRS: bioresorbable scaffold; CTO: chronic total occlusion; DES: drug-eluting stents; eGFR: estimated glomerular 
filtration rate; IQR: interquartile range; LAD: left anterior descending; LCX: left circumflex; LVEF: left ventricular ejection fraction; MLD: minimum 
lumen diameter; (N)STEMI: (non) ST-elevation myocardial infarction; PCI: percutaneous coronary intervention; RCA: right coronary artery; 
RVD: reference vessel diameter; TIA: transient ischaemic attack
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Bioresorbable scaffolds for complex lesions

Table 2 and Supplementary Table 1 show the number of events, 
the crude incidence and Kaplan-Meier estimates of the endpoints 
and the hazard ratios in patients with and without complex lesions 
at each time point.

Figure 1 and Figure 2 depict the Kaplan-Meier survival curves 
of ScT and scaffold restenosis (ScR).

The incidence of early (<30 days) ScT and that of ScR beyond 
one year after implantation was significantly higher in patients with 
complex lesions (respectively, 3.55% vs. 1.1%, p=0.0478, and 9.9% 
vs. 9.1%, p=0.0262). These associations were confirmed in the 
propensity score analysis (ScR: lesion-level analysis after average 
treatment effect [ATE] adjustment: HR 4.08 [2.56-6.50], p<0.0001; 
patient-level: HR 2.63 [1.62-4.26], p<0.0001; 30-day ScT: lesion-
level: HR 3.78 [1.51-9.44], p=0.005; patient-level: HR 3.61 [1.48-
8.83], p=0.005) (Supplementary Table 2-Supplementary Table 5). 
The incidence of ScR before one year and that of TLR after one 
year was numerically, but not statistically, greater in the complex 

lesions group. There was no difference in the rate of ScT beyond 
one month after implantation. There was also no difference in the 
rate of all other events including death, cardiovascular death, myo-
cardial infarction, and target vessel myocardial infarction.

THE ROLE OF IMPLANTATION TECHNIQUE
Post-dilatation alone had no effect on the rate of ScR (complex 
lesions group: p=0.6425; simple lesions: p=0.2089) or on that 
of ScT (complex: p=0.3478; simple p=0.3816) in either group. 
Post-procedural RVD was not a predictor of ScT in complex 
lesions (ScT: p=0.52, HR 1.27 [0.62-2.62]) but it was assoc-
iated with ScR (p=0.0003, HR 0.43 [0.28-0.68]). Similar associa-
tions were observed in simple lesions (p=0.2203 and <0.0001). 
When the analysis was limited to vessels with an RVD comprising 
between 2.5 and 3.5 mm, complex lesions remained a predictor 
of ScT and ScR (p=0.0733, HR 3.1511 [0.9624-10.3171] for ScT; 
p<0.0001, HR 12.3185 [5.3165-28.5426], for ScR). The degree of 
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Figure 1. Incidence of scaffold thrombosis according to lesion complexity. The incidence of early ScT was higher in the complex lesions group, 
and a trend was manifest for following time points.

Table 2. Patient outcomes.

Within 30 days Between 31 days and 1 year After 1 year

Complex Simple p-value HR 95% CI Complex Simple p-value HR 95% CI Complex Simple p-value HR 95% CI

All death 7 (2.4%) 5 (1.4%) 0.358 1.70 
[0.55-5.31] 2 (0.7%) 5 (1.5%) 0.384 0.49 

[0.10-2.51] 11 (4.6%) 13 (5.8%) 0.958 1.02 
[0.46-2.27]

CV death 5 (1.7%) 2 (0.6%) 0.162 3.03 
[0.59-15.51] 2 (0.7%) 3 (0.9%) 0.824 0.82 

[0.14-4.84] 5 (2.2%) 7 (2.8%) 0.804 0.87 
[0.28-2.71]

Any MI 8 (2.8%) 4 (1.1%) 0.134 2.15 
[0.65-7.12] 10 (3.8%) 6 (1.8%) 0.147 1.94 

[0.71-5.33] 11 (5.4%) 14 (5.7%) 0.988 0.96 
[0.44-2.11]

Target vessel 
MI 7 (2.4%) 3 (0.8%) 0.175 2.83 

[0.74-10.88] 8 (3.0%) 4 (1.2%) 0.122 2.50 
[0.76-8.24] 7 (2.9%) 8 (2.7%) 0.824 1.12 

[0.41-3.08]

ScR – – – – 9 (3.3%) 4 (1.2%) 0.076 2.77 
[0.93-8.28] 18 (9.9%) 10 (9.1%) 0.026 2.34 

[1.11-4.94]

ScT 10 (3.5%) 4 (1.1%) 0.048 3.04 
[1.06-8.70] 2 (0.8%) 3 (0.9%) 0.829 0.82 

[0.14-4.87] 5 (2.2%) 4 (1.3%) 0.506 1.56 
[0.42-5.76]

TLR 8 (2.8%) 4 (1.1%) 0.134 2.43 
[0.73-8.01] 15 (5.7%) 7 (2.2%) 0.024 2.70 

[1.17-6.27]
19 

(10.8%)
14 

(10.4%) 0.085 1.81 
[0.91-3.62]

Number of events in each time interval, KM estimates of their incidence, log-rank p-values for the differences and hazard ratios (HR) with 95% confidence intervals. CI: confidence interval; 
CV: cardiovascular; HR: hazard ratio; MI: myocardial infarction; ScR: scaffold restenosis; ScT: scaffold thrombosis; TLR: target lesion revascularisation
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post-procedural residual stenosis was a predictor of ScR and ScT 
in complex lesions (ScR: p<0.0001, HR 1.10 [1.07-1.14]; ScT: 
p=0.0021, HR 1.06 [1.02-1.09]) and in simple ones (ScR: p=0.0002, 
HR 1.07 [1.03-1.11]; ScT: p=0.0028, HR 1.06 [1.02-1.10]).

The combination of the implantation parameters described 
above (“optimal implantation technique”) was associated with 
a significant reduction in the rate of ScT both in patients with 
complex lesions (three-year incidence of ScT: from 9.5% to 2.3%, 
83% reduction, p=0.0203, HR 0.17 [0.04-0.76]) as well as in those 
with simple lesions (three-year incidence: 6.1% vs. 0.5%, 92% 
reduction, p=0.0260, HR 0.097 [0.01-0.75]) (Figure 3). In patients 
in whom this “optimal implantation technique” was applied, the 
incidence of early ScT was not different between groups (0.8% vs. 
0.5%, HR 1.3823 [0.0834-22.9206], p=0.8181).

Figure 4 describes the impact of the implantation technique on 
the rates of ScR. As for ScT, the rate of ScR was lower in both 
simple and complex lesions (respectively, by 59% and 89%) when 

the optimal implantation technique was used. However, the lesion 
type remained a predictor of ScR (7.0% in complex vs. 1.6% in 
simple lesions, HR 5.11 [1.07-24.39], p=0.0420). The HRs assoc-
iated with the different combinations of lesion complexity and 
implantation technique are presented in Table 3.

Discussion
We report on the impact of lesion complexity on the outcome 
after BRS implantation in a series of consecutive patients. In this 
cohort, treatment of complex lesions with BRS was associated with 
a higher risk of early thrombosis and with in-scaffold restenosis. Of 
note, important differences in the clinical characteristics have to be 
acknowledged (patients in the simple lesions group were older, had 
worse renal function and a higher incidence of hypertension and 
prior stroke, while an acute presentation was more frequent in the 
complex group), but the impact of lesion complexity remained even 
after adjustment for these variables in a propensity score analysis.
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Figure 2. Incidence of scaffold restenosis according to lesion complexity. The incidence of ScR was higher in complex lesions.

Simple lesions w/o implantation technique 121 114 112 107 102 97 89 84
Simple lesions with implantation technique 232 214 206 204 204 175 129 103
Complex lesions w/o implantation technique 121 110 109 104 101 93 86 82
Complex lesions with implantation technique 169 154 148 144 141 123 95 79
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Figure 3. Application of an optimal implantation technique reduced the risk of ScT in both groups.
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Table 3. Hazard ratios with respective 95% confidence interval of the different lesion types and BRS implantation techniques on the 
incidence of ScT and ScR (entire follow-up).

Complex lesions vs. complex 
lesions with optimal 

implantation

Simple lesions vs. complex 
lesions, both with optimal 

implantation
Simple vs. complex lesions

Simple lesions vs. simple 
lesions with optimal 

implantation

ScT 6.378 [2.080-19.552] 0.718 [0.277-1.866] 0.564 [0.170-1.873] 5.008 [1.758-14.268]

ScR 2.175 [0.856-5.525] 0.273 [0.123-0.609] 0.558 [0.211-1.479] 4.441 [1.897-10.394]

ScR: scaffold restenosis; ScT: scaffold thrombosis
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Simple lesions w/o implantation technique 123 116 114 109 103 96 89 84
Simple lesions with implantation technique 234 216 208 204 204 176 131 103
Complex lesions w/o implantation technique 124 115 111 103 102 92 85 78
Complex lesions with implantation technique 169 154 146 139 134 115 88 73

Figure 4. Application of an optimal implantation technique reduced the risk of ScR in both groups, but the risk remained higher in the complex 
lesions group.

Although the differences were numerically very small, treat-
ment of complex lesions was associated with a higher rate of 
residual stenosis, which remained a predictor of both thrombosis 
and restenosis. As for the implantation parameters, post-dilatation 
alone had no impact, but event rates were reduced when a com-
bination of factors (post-procedural RVD, sizing of the BRS, pre-
dilatation/post-dilatation) was respected. While the risk of ScT 
was completely offset by an optimised implantation, that of reste-
nosis remained higher in complex vs. simple lesions, which pos-
sibly points to two different mechanisms for the two events. Taken 
together, these data demonstrate that the use of BRS is safe even in 
complex lesions, as long as the criteria recommended for an opti-
mal implantation are respected and a slightly higher incidence of 
restenosis, compatible with DES data, is accepted17,18. Also, our 
data allow formulating the hypothesis that an adequate implanta-
tion  may improve outcomes independently of lesion complexity15,19.

As in the general population, device and vessel expansion 
remain important parameters, especially in the early and vulner-
able phase after revascularisation15. Confirming this concept, in 
a recent paper enrolling patients treated with BRS for complex 

lesions, intracoronary imaging performed at the time of implanta-
tion evidenced the need for further more aggressive post-dilatation 
in as many as ~50% of the lesions treated20. In addition, implanta-
tion of BRS in complex lesions was associated with a higher tis-
sue prolapse area and greater incidence of malapposition at the 
proximal edge, whereas the use of predilatation balloons propor-
tionally larger than those used for metallic stents was required to 
reach similar minimal and mean lumen areas. The experience with 
scoring devices or rotablator for the preparation of calcific lesions 
prior to BRS implantation remains small21.

Limitations
The observational nature of this registry, with an inherent bias 
with regard to patient/lesion selection, and the number of patients 
lost to follow-up (7% at three years) need to be acknowledged. As 
with any classification system, the ACC/AHA lesion classifica-
tion provides important information but does not reflect the entire 
anatomical complexity of the lesions. In the absence of a more com-
prehensive system to stratify the risk associated with different lesion 
characteristics, however, the ACC/AHA classification continues 
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to be the standard of reference. Also, the prevalence of ostial or 
bifurcation lesions with small side branches was lower in the com-
plex lesions group, an apparently paradoxical finding probably due 
to the fact that metallic drug-eluting stents were systematically used 
for “true” bifurcation lesions or for ostial lesions with additional 
features of complexity (e.g., very calcific lesions). The fact that 
the final result (residual stenosis, ratio of MLD to nominal BRS) 
was assessed visually (QCA) without intracoronary imaging is also 
a limitation. Systematic use of imaging or functional techniques 
might improve the detection of suboptimal results and potentially 
patient prognosis. A hybrid stenting approach was used in many 
cases and significantly more frequently in patients with complex 
lesions, which makes the interpretation of some of the endpoints 
(death, device-oriented composite endpoint, any myocardial infarc-
tion) more complex. The significant difference in clinical presenta-
tion of the patient groups poses a potential selection bias. On the 
other hand, hybrid stenting and clinical presentation were accounted 
for in the propensity score analysis, which confirms the validity of 
our findings with regard to early ScT and ScR.

Although an external independent laboratory was not involved, 
QCA and OCT data were analysed using standard operating proce-
dures by dedicated staff otherwise independent of the study.

Conclusions
The use of BRS in complex coronary lesions is safe but, as 
expected, is associated with higher event rates. The technique used 
at the time of the implantation offsets the risk of thrombosis and 
mitigates that of restenosis. The results of trials enrolling patients 
with high-risk lesions are awaited.

Impact on daily practice
Bioresorbable scaffolds were brought to the market with-
out restriction as to the type of lesions and patients treated. 
The risk of early thrombosis and restenosis was reduced by 
~80% when an optimal implantation technique was used.

Acknowledgements
The authors are grateful to Markus Nagler for his assistance in 
performing the propensity score analysis.

Conflict of interest statement
T. Gori and T. Münzel  have received speaker’s honoraria from Abbott 
Vascular. The other authors have no conflicts of interest to declare.

References
 1. Gori T, Wiebe J, Capodanno D, Latib A, Lesiak M, 
Pyxaras SA, Mehilli J, Caramanno G, Di Mario C, Brugaletta S, 
Weber J, Capranzano P, Sabate M, Mattesini A, Geraci S, Naber CK, 
Araszkiewicz A, Colombo A, Tamburino C, Nef H, Münzel T. Early 
and midterm outcomes of bioresorbable vascular scaffolds for 
ostial coronary lesions: insights from the GHOST-EU registry. 
EuroIntervention. 2016;12:e550-6.

 2. Kawamoto H, Ruparelia N, Tanaka A, Chieffo A, Latib A, 
Colombo A. Bioresorbable Scaffolds for the Management of Coronary 
Bifurcation Lesions. JACC Cardiovasc Interv. 2016;9:989-1000.
 3. Kawamoto H, Latib A, Ruparelia N, Miyazaki T, Sticchi A, 
Naganuma T, Sato K, Figini F, Chieffo A, Carlino M, Montorfano M, 
Colombo A. Clinical outcomes following bioresorbable scaffold 
implantation for bifurcation lesions: Overall outcomes and com-
parison between provisional and planned double stenting strategy. 
Catheter Cardiovasc Interv. 2015;86:644-52.
 4. Geraci S, Kawamoto H, Caramanno G, Ruparelia N, 
Capodanno D, Brugaletta S, Gori T, Nef H, Sabate M, Mehilli J, 
Lesiak M, Naber C, Di Mario C, Capranzano P, Wiebe J, 
Araszkiewicz A, Pyxaras S, Mattesini A, Münzel T, Tamburino C, 
Colombo A, Latib A. Bioresorbable Everolimus-Eluting Vascular 
Scaffold for Long Coronary Lesions: A Subanalysis of the 
International, Multicenter GHOST-EU Registry. JACC Cardiovasc 
Interv. 2017;10:560-8.
 5. Fam JM, Ojeda S, Garbo R, Latib A, La Manna A, Vaquerizo B, 
Boukhris M, Vlachojannis GJ, van Geuns RJ, Ezhumalai B, 
Kawamoto H, van der Sijde J, Felix C, Pan M, Serdoz R, 
Boccuzzi GG, De Paolis M, Sardella G, Mancone M, Tamburino C, 
Smits PC, Di Mario C, Seth A, Serra A, Colombo A, Serruys P, 
Galassi AR, Zijlstra F, Van Mieghem NM, Diletti R. Everolimus-
eluting bioresorbable vascular scaffolds for treatment of complex 
chronic total occlusions. EuroIntervention. 2017;13:355-63.
 6. Mitomo S, Naganuma T, Fujino Y, Kawamoto H, 
Basavarajaiah S, Pitt M, Yin WH, Tresukosol D, Colombo A, 
Nakamura S. Bioresorbable Vascular Scaffolds for the Treatment of 
Chronic Total Occlusions: An International Multicenter Registry. 
Circ Cardiovasc Interv. 2017 Jan;10(1).
 7. Muramatsu T, Onuma Y, van Geuns RJ, Chevalier B, 
Patel TM, Seth A, Diletti R, García-García HM, Dorange CC, 
Veldhof S, Cheong WF, Ozaki Y, Whitbourn R, Bartorelli A, 
Stone GW, Abizaid A, Serruys PW; ABSORB Cohort B 
Investigators; ABSORB EXTEND Investigators; SPIRIT FIRST 
Investigators; SPIRIT II Investigators; SPIRIT III Investigators; 
SPIRIT IV Investigators. 1-year clinical outcomes of diabetic 
patients treated with everolimus-eluting bioresorbable vascular 
scaffolds: a pooled analysis of the ABSORB and the SPIRIT trials. 
JACC Cardiovasc Interv. 2014;7:482-93.
 8. Schnorbus B, Wiebe J, Capodanno D, Brugaletta S, Geraci S, 
Mehilli J, Latib A, Lesiak M, Jensen C, Mattesini A, Münzel T, 
Capranzano P, Di Mario C, Naber C, Araszkiewicz A, Colombo A, 
Caramanno G, Sabate M, Tamburino C, Nef H, Gori T. Twelve-
month outcomes after bioresorbable vascular scaffold implantation 
in patients with acute coronary syndromes. Data from the European 
Multicentre GHOST-EU Extended Registry. EuroIntervention. 2017; 
13:e1104-11.
 9. Kedhi E, Généreux P, Palmerini T, McAndrew TC, Parise H, 
Mehran R, Dangas GD, Stone GW. Impact of coronary lesion com-
plexity on drug-eluting stent outcomes in patients with and without 
diabetes mellitus: analysis from 18 pooled randomized trials. 
J Am Coll Cardiol. 2014;63:2111-8.



e1019

EuroIntervention 2
0
1
8

;14
:e

1011-e
1019

Bioresorbable scaffolds for complex lesions

 10. Schofer J, Schlüter M. Coronary restenosis after implantation 
of drug-eluting stents. Minerva Cardioangiol. 2005;53:43-8.
 11. Tanimoto S, Bruining N, van Domburg RT, Rotger D, 
Radeva P, Ligthart JM, Serruys PW. Late stent recoil of the bioab-
sorbable everolimus-eluting coronary stent and its relationship with 
plaque morphology. J Am Coll Cardiol. 2008;52:1616-20.
 12. Jaguszewski M, Ghadri JR, Zipponi M, Bataiosu DR, 
Diekmann J, Geyer V, Neumann CA, Huber MA, Hagl C, Erne P, 
Lüscher TF, Templin C. Feasibility of second-generation bioresorb-
able vascular scaffold implantation in complex anatomical and 
clinical scenarios. Clin Res Cardiol. 2015;104:124-35.
 13. Cuculo A, Ruggiero A, Centola A, Campanale G, Passero T, 
Gaglione A, Di Biase M, Brunetti ND. Bioresorbable coronary 
stent for the treatment of complex coronary lesions: Data from an 
all-comer registry. Int J Cardiol. 2017;230:136-41.
  14. Ryan TJ, Bauman WB, Kennedy JW, Kereiakes DJ, King SB 
3rd, McCallister BD, Smith SC Jr, Ullyot DJ. Guidelines for percu-
taneous transluminal coronary angioplasty. A report of the American 
Heart Association/American College of Cardiology Task Force on 
Assessment of Diagnostic and Therapeutic Cardiovascular 
Procedures (Committee on Percutaneous Transluminal Coronary 
Angioplasty). Circulation. 1993;88:2987-3007.
 15. Puricel S, Cuculi F, Weissner M, Schmermund A, Jamshidi P, 
Nyffenegger T, Binder H, Eggebrecht H, Münzel T, Cook S, Gori T. 
Bioresorbable Coronary Scaffold Thrombosis: Multicenter 
Comprehensive Analysis of Clinical Presentation, Mechanisms, 
and Predictors. J Am Coll Cardiol. 2016;67:921-31.
 16. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van 
Es GA, Steg PG, Morel MA, Mauri L, Vranckx P, McFadden E, 
Lansky A, Hamon M, Krucoff MW, Serruys PW; Academic 
Research Consortium. Clinical end points in coronary stent trials: 
a case for standardized definitions. Circulation. 2007;115:2344-51.
 17. Foin N, Mattesini A, Wong P, Di Mario C. Bioresorbable 
Scaffold Thrombosis: Why BRS Size Matters. J Am Coll Cardiol. 
2016;68:571-2.
 18. Tamburino C, Latib A, van Geuns RJ, Sabate M, Mehilli J, 
Gori T, Achenbach S, Alvarez MP, Nef H, Lesiak M, Di Mario C, 
Colombo A, Naber CK, Caramanno G, Capranzano P, Brugaletta S, 
Geraci S, Araszkiewicz A, Mattesini A, Pyxaras SA, Rzeszutko L, 

Depukat R, Diletti R, Boone E, Capodanno D, Dudek D. 
Contemporary practice and technical aspects in coronary interven-
tion with bioresorbable scaffolds: a European perspective. 
EuroIntervention. 2015;11:45-52.
 19. Tanaka A, Latib A, Kawamoto H, Jabbour RJ, Sato K, 
Miyazaki T, Naganuma T, Mangieri A, Pagnesi M, Montalto C, 
Chieffo A, Carlino M, Montorfano M, Colombo A. Clinical out-
comes of a real-world cohort following bioresorbable vascular scaf-
fold implantation utilising an optimised implantation strategy. 
EuroIntervention. 2017;12:1730-7.
 20. Caiazzo G, Longo G, Giavarini A, Kilic ID, Fabris E, Serdoz R, 
Mattesini A, Foin N, Secco GG, De Rosa S, Indolfi C, Di Mario C. 
Optical coherence tomography guidance for percutaneous coronary 
intervention with bioresorbable scaffolds. Int J Cardiol. 2016;221: 
352-8.
 21. Miyazaki T, Latib A, Ruparelia N, Kawamoto H, Sato K, 
Figini F, Colombo A. The use of a scoring balloon for optimal lesion 
preparation prior to bioresorbable scaffold implantation: a compari-
son with conventional balloon predilatation. EuroIntervention. 
2016;11:e1580-8.

Supplementary data
Supplementary Appendix. Methods.
Supplementary Table 1. One-, 2-, and 3-year crude estimates 
based on the number of patients with follow-up available.
Supplementary Table 2. Distribution of risk factors after propen-
sity score (PS) adjustment, scaffold thrombosis at 30 days, lesion-
level analysis.
Supplementary Table 3. Distribution of risk factors after PS adjust-
ment, in-scaffold restenosis (including diabetes), lesion level.
Supplementary Table 4. Distribution of risk factors after PS 
adjustment, in-scaffold thrombosis, patient level.
Supplementary Table 5. Distribution of risk factors after PS 
adjustment, in-scaffold restenosis (including diabetes), patient 
level.

The supplementary data are published online at: 
http://www.pcronline.com/
eurointervention/142nd_issue/183
 



Supplementary data 

Supplementary Appendix. Methods 

 

Exclusion criteria and procedures in the catheterisation laboratory 

Left main lesions, in-stent restenosis, degenerated saphenous vein grafts, vessels visually smaller than 2.25 mm or larger than 4 mm, and 

bifurcation lesions with side branches larger than 2 mm were not treated with BRS. Additional exclusion criteria comprised patients on chronic 

therapy with anticoagulants, intolerance to aspirin or thienopyridines, and those with a limited life expectancy. 

 

Heparin was administered periprocedurally; the use of debulking devices and GP IIb/IIIa administration was left to the discretion of the 

interventionalist. Predilation was used in all cases, and the systematic use of post-dilation was introduced as a local policy starting from January 

2014. After implantation, all patients were treated for 12 months with dual antiplatelet therapy comprising aspirin, clopidogrel or 

ticagrelor/prasugrel for acute coronary syndrome settings. 

 

 

 



Endpoints 

Target lesion revascularisation (TLR) was defined as any need for revascularisation in the segment originally treated with a BRS. Scaffold 

thrombosis (ScT) was classified as early, late and very late based on the timing of occurrence, and as definite, probable and possible based on its 

clinical presentation. 



Supplementary Table 1. One-, 2-, and 3-year crude estimates based on the number of patients with follow-up available.  

 

 
The number of eligible patients (patients who reached the 1-, 2- and 3-year marks at database closure) and those in whom a follow-up at each time 
point is available is reported at the top of the Table.  
CI: confidence interval; CV: cardiovascular; MI; myocardial infarction; ScR: scaffold restenosis; ScT: scaffold thrombosis; TLR: target lesion 
revascularisation 
 

  

 Index to 30 days Index to 1 year Index to 2 years Index to 3 years 
 All  

(608 of 657 
eligible) 

A/B1 
(333) 

B2/C (275) All  
(604 of 657 

eligible) 

A/B1 
(332) 

B2/C 
(272) 

All (559 
of 657 

eligible) 

A/B1 
(323) 

B2/C 
(236) 

All  
(386 of 

416 
eligible) 

A/B1 
(203) 

B2/C 
(183) 

All-cause 
death  

12 
(2.0%) 

5 
(1.5%) 

7 
(2.5%) 

19 
(3.1%) 

10 
(3.0%) 

9 
(3.3%) 

30 
(5.1%) 

15 
(4.6%) 

15 
(6.4%) 

40 
(10.4%) 

21 
(10.3%) 

19 
(10.4%) 

CV death 7 
(1.2%) 

2 
(0.6%) 

5 
(1.8%) 

12 
(2.0%) 

5 
(1.5%) 

7 
(2.6%) 

18 
(3.1%) 

8 
(2.5%) 

10 
(4.2%) 

23 
(6.0%) 

11 
(5.4%) 

12 
(6.6%) 

Any MI 11 
(1.8%) 

4 
(1.2%) 

7 
(2.5%) 

27 
(4.5%) 

10 
(3.0%) 

17 
(6.3%) 

46 
(7.8%) 

21 
(6.5%) 

25 
(10.6%) 

34 
(8.8%) 

16 
(7.9%) 

18 
(9.8%) 

TV MI 9 
(1.5%) 

3 
(0.9%) 

7 
(2.5%) 

21 
(3.5%) 

7 
(2.1%) 

14 
(5.1%) 

33 
(5.6%) 

13 
(4.0%) 

20 
(8.5%) 

24 
(6.2%) 

10 
(7.4%) 

14 
(11.5%) 

ScR - - - 13 
(2.2%) 

4 
(1.2%) 

9 
(3.3%) 

31 
(5.3%) 

10 
(3.1%) 

21 
(8.9%) 

25 
(6.5%) 

8 
(3.9%) 

17 
(9.3%) 

ScT 13 
(2.1%) 

4 
(1.2%) 

9 
(3.3%) 

17 
(2.8%) 

7 
(2.1%) 

10 
(3.7%) 

24 
(4.1%) 

10 
(3.1%) 

14 
(5.9%) 

19 
(4.9%) 

7 
(3.4%) 

12 
(6.6%) 

TLR 11 
(1.8%) 

4 
(1.2%) 

7 
(2.5%) 

32 
(5.3%) 

11 
(3.3%) 

21 
(7.7%) 

55 
(9.3%) 

20 
(6.2%) 

35 
(14.8%) 

41 
(10.6%) 

14 
(6.9%) 

27 
(14.8%) 



Supplementary Table 2. Distribution of risk factors after propensity score (PS) adjustment, scaffold thrombosis at 30 days, lesion-level 
analysis. 

Variable All (1,321.17) Simple lesions (659.35) Complex (661.82) p-value 

Age, years 63.0 (12.3) 63.1 (12.2) 63.0 (12.3) 0.93 

Hypertension  72.1% (952/1,321) 72.3% (477/659) 71.8% (475/662) 0.89 

Prior stroke/TIA  4.2% (56/1,321) 4.2% (28/659) 4.3% (28/662) 0.96 

Creatinine clearance (ml/min) 
   

0.92 

<30 1.0% (13/1,321) 1.2% (8/659) 0.8% (6/662) 
 

>30<60 14.4% (190/1,321) 14.4% (95/659) 14.4% (95/662) 
 

>60 84.6% (1,118/1,321) 84.5% (557/659) 84.8% (561/662) 
 

LVEF, % 52.4 (8.3) 52.3 (8.4) 52.4 (8.2) 0.93 

Silent or stable angina  33.5% (443/1,321) 33.5% (221/659) 33.4% (221/662) 0.98 

Unstable angina 11.4% (151/1,321) 11.4% (75/659) 11.5% (76/662) 0.96 

STEMI  24.1% (319/1,321) 24.1% (159/659) 24.2% (160/662) 0.97 

Number of vessels treated with BRS  
   

0.66 



1 72.7% (960/1,321) 72.7% (479/659) 72.7% (481/662) 
 

2 20.6% (272/1,321) 20.8% (137/659) 20.3% (134/662) 
 

3 5.7% (75/1,321) 5.0% (33/659) 6.3% (42/662) 
 

4 1.0% (14/1,321) 1.5% (10/659) 0.6% (4/662) 
 

Number of BRS  1.66 (1.07) 1.66 (1.13) 1.65 (1.02) 0.92 

Hybrid BRS+DES  53.0% (701/1,321) 52.9% (349/659) 53.2% (352/662) 0.94 

LCX treated with BRS  23.8% (315/1,321) 23.9% (158/659) 23.7% (157/662) 0.96 

RCA treated with BRS  30.2% (399/1,321) 30.1% (199/659) 30.2% (200/662) 0.98 

 

BRS: bioresorbable scaffold; DES: drug-eluting stents; LCX: left circumflex; LVEF: left ventricular ejection fraction; STEMI: ST-
elevation myocardial infarction; RCA: right coronary artery; TIA: transient ischaemic attack  

 

  



Supplementary Table 3. Distribution of risk factors after PS adjustment, in-scaffold restenosis (including diabetes), lesion 
level. 

 

Variable All (1,321.16) Simple lesions (660.02) Complex (661.14) p-value 

Age, years 63.1 (12.3) 63.1 (12.2) 63.0 (12.4) 0.93 

Hypertension  72.0% (951/1,321) 72.2% (477/660) 71.7% (474/661) 0.89 

Prior stroke/TIA  4.2% (55/1,321) 4.2% (27/660) 4.2% (28/661) 0.99 

Creatinine clearance 
   

0.90 

<30 1.0% (13/1,321) 1.1% (8/660) 0.8% (5/661) 
 

>30<60 14.4% (191/1,321) 14.4% (95/660) 14.5% (96/661) 
 

>60 84.6% (1,118/1,321) 84.4% (557/660) 84.7% (560/661) 
 

LVEF, % 52.4 (8.3) 52.3 (8.4) 52.4 (8.2) 0.94 

Silent or stable angina  33.6% (444/1,321) 33.6% (222/660) 33.6% (222/661) 1.00 

Unstable angina  11.3% (150/1,321) 11.3% (75/660) 11.3% (75/661) 0.99 

STEMI  24.2% (320/1,321) 24.1% (159/660) 24.2% (160/661) 0.98 



No. of vessels treated with BRS  
   

0.65 

1 72.6% (959/1,321) 72.6% (479/660) 72.6% (480/661) 
 

2 20.5% (271/1,321) 20.9% (138/660) 20.2% (134/661) 
 

3 5.8% (77/1,321) 5.1% (34/660) 6.5% (43/661) 
 

4 1.0% (14/1,321) 1.4% (10/660) 0.6% (4/661) 
 

Number of BRS  1.66 (1.08) 1.66 (1.13) 1.66 (1.02) 0.94 

Hybrid BRS+DES  53.1% (702/1,321) 53.0% (350/660) 53.2% (352/661) 0.95 

LCX treated with BRS  23.8% (314/1,321) 23.9% (158/660) 23.7% (157/661) 0.96 

RCA treated with BRS  30.3% (401/1,321) 30.3% (200/660) 30.4% (201/661) 0.98 

Diabetes  21.7% (286/1,321) 21.8% (144/660) 21.6% (143/661) 0.94 

 

BRS: bioresorbable scaffold; DES: drug-eluting stents; LCX: left circumflex; LVEF: left ventricular ejection fraction; STEMI: ST-elevation 
myocardial infarction; RCA: right coronary artery; TIA: transient ischaemic attack   

  



Supplementary Table 4. Distribution of risk factors after PS adjustment, in-scaffold thrombosis, patient level. 

Variable All (1,130.12) Simple lesions (568.13) Complex (561.99) p-value 

Age, years 63.0 (12.1) 63.1 (12.1) 62.9 (12.2) 0.84 

Hypertension  70.7% (800/1,130) 71.3% (405/568) 70.2% (395/562) 0.78 

Prior stroke/TIA  4.0% (46/1,130) 4.2% (24/568) 3.9% (22/562) 0.83 

Creatinine clearance 
   

0.92 

<30 1.0% (11/1,130) 1.2% (7/568) 0.8% (5/562) 
 

>30<60 13.2% (150/1,130) 13.3% (76/568) 13.2% (74/562) 
 

>60 85.8% (969/1,130) 85.5% (486/568) 86.0% (483/562) 
 

LVEF, % 52.2 (8.5) 52.1 (8.6) 52.2 (8.3) 0.90 

Silent or stable angina  29.6% (334/1,130) 29.4% (167/568) 29.8% (168/562) 0.91 

Unstable angina  11.2% (127/1,130) 11.5% (66/568) 10.9% (61/562) 0.82 

STEMI  26.7% (302/1,130) 26.8% (153/568) 26.6% (149/562) 0.94 

No. of vessels treated with BRS  
   

0.97 

1 84.4% (954/1,130) 84.1% (478/568) 84.7% (476/562) 
 



2 12.6% (142/1,130) 12.5% (71/568) 12.6% (71/562) 
 

3 2.7% (30/1,130) 2.9% (17/568) 2.5% (14/562) 
 

4 0.4% (4/1,130) 0.5% (3/568) 0.3% (2/562) 
 

Number of BRS  1.44 (0.89) 1.45 (0.95) 1.43 (0.83) 0.74 

Hybrid BRS+DES  53.5% (604/1,130) 53.4% (304/568) 53.5% (301/562) 0.99 

LCX treated with BRS  23.1% (261/1,130) 23.1% (131/568) 23.0% (129/562) 0.97 

RCA treated with BRS  29.2% (330/1,130) 29.3% (166/568) 29.1% (163/562) 0.96 

BRS: bioresorbable scaffold; DES: drug-eluting stents; LCX: left circumflex; LVEF: left ventricular ejection fraction; STEMI: ST-elevation 
myocardial infarction; RCA: right coronary artery; TIA: transient ischaemic attack   

  



Supplementary Table 5. Distribution of risk factors after PS adjustment, in-scaffold restenosis (including diabetes), patient level. 

Variable All (1,130.85) Simple lesions (570.28) Complex (560.57) p-value 

Age, years 63.0 (12.1) 63.1 (12.1) 62.9 (12.2) 0.85 

Hypertension  70.6% (798/1,131) 71.1% (405/570) 70.1% (393/561) 0.81 

Prior stroke/TIA  4.0% (45/1,131) 4.2% (24/570) 3.8% (21/561) 0.80 

Creatinine clearance 
   

0.91 

<30 1.0% (11/1,131) 1.1% (6/570) 0.8% (4/561) 
 

>30<60 13.3% (151/1,131) 13.4% (76/570) 13.3% (75/561) 
 

>60 85.7% (969/1,131) 85.5% (488/570) 85.9% (482/561) 
 

LVEF, % 52.1 (8.5) 52.1 (8.6) 52.2 (8.4) 0.87 

Silent or stable angina  29.6% (334/1,131) 29.3% (167/570) 29.8% (167/561) 0.89 

Unstable angina  11.1% (126/1,131) 11.4% (65/570) 10.8% (61/561) 0.81 

STEMI  26.9% (304/1,131) 27.1% (155/570) 26.7% (150/561) 0.90 

No. of vessels treated with BRS  
   

0.95 

1 84.2% (953/1,131) 83.8% (478/570) 84.7% (475/561) 
 



2 12.5% (141/1,131) 12.5% (71/570) 12.5% (70/561) 
 

3 2.9% (33/1,131) 3.2% (18/570) 2.5% (14/561) 
 

4 0.4% (4/1,131) 0.4% (3/570) 0.3% (2/561) 
 

Number of BRS  1.44 (0.90) 1.46 (0.96) 1.43 (0.83) 0.70 

Hybrid BRS+DES  53.6% (606/1,131) 53.6% (306/570) 53.6% (301/561) 1.00 

LCX treated with BRS  23.0% (260/1,131) 23.1% (132/570) 22.9% (128/561) 0.94 

RCA treated with BRS  29.3% (332/1,131) 29.5% (168/570) 29.2% (164/561) 0.93 

Diabetes  21.6% (244/1,131) 22.1% (126/570) 21.1% (118/561) 0.76 

 

BRS: bioresorbable scaffold; DES: drug-eluting stents; LCX: left circumflex; LVEF: left ventricular ejection fraction; STEMI: ST-elevation 
myocardial infarction; RCA: right coronary artery; TIA: transient ischaemic attack 

 

 


