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ABSTRACT

Introduction and objectives: Delayed vascular healing may induce late stent thrombosis. Optical coherence tomography (OCT) is 
useful to evaluate endothelial coverage. The objective of this study was to compare stent coverage and apposition in non-complex 
coronary artery lesions treated with durable polymer-coated everolimus-eluting stents (durable-polymer EES) vs biodegradable 
polymer-coated everolimus-eluting stents (biodegradable-polymer EES) vs polymer-free biolimus-eluting stents (BES) 1 and 6 months 
after stent implantation. 
Methods: Prospective, multicenter, non-randomized study that compared the 3 types of DES. Follow-up angiography and OCT 
were performed 1 and 6 months later. The primary endpoint was the rate of uncovered struts as assessed by the OCT at 1 month. 
Results: A total of 104 patients with de novo non-complex coronary artery lesions were enrolled. A total of 44 patients were treated 
with polymer-free BES, 35 with biodegradable-polymer EES, and 25 with durable-polymer EES. A high rate of uncovered struts 
was found at 1 month with no significant differences reported among the stents (80.2%, polymer-free BES; 88.1%, biodegrad-
able-polymer EES; 82.5%, durable-polymer EES; P = .209). Coverage improved after 6 months in the 3 groups without significant 
differences being reported (97%, 95%, and 93.7%, respectively; P = .172). 
Conclusions: In patients with de novo non-complex coronary artery lesions treated with durable vs biodegradable vs polymer-free 
DES, strut coverage and apposition were suboptimal at 1 month with significant improvement at 6 months. 
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Alta tasa de struts no cubiertos en stents de última generación con 
polímero persistente, absorbible o sin polímero a un mes del implante

RESUMEN

Introducción y objetivos: A pesar del desarrollo de los stents farmacoactivos, el retraso en la endotelización puede causar trombosis 
tardía. La tomografía de coherencia óptica puede evaluar la cobertura intimal. El objetivo de este estudio fue comparar la cobertura 
y la aposición en lesiones coronarias no complejas de 3 tipos de stent: stent de everolimus con polímero persistente, stent de 
everolimus con polímero bioabsorbible y stent de biolimus sin polímero, a 1 y 6 meses del implante. 
Métodos: Se diseñó un estudio prospectivo, multicéntrico, no aleatorizado, que comparó 3 stents farmacoactivos. Se realizaron 
angiografía y tomografía de coherencia óptica a 1 o 6 meses. El objetivo primario fue comparar la cobertura. 
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INTRODUCTION

Uncovered stent struts is one of the key predictors of stent throm-
bosis,1,2 and dual antiplatelet therapy (DAPT) has shown to reduce 
its risk.3 However, DAPT increases the risk of hemorrhage, and 
nearly one third of the patients treated with percutaneous coronary 
intervention (PCI) are considered at high bleeding risk. Given the 
desire for earlier discontinuation of DAPT to reduce the risk of 
bleeding complications, healing of the stents at earlier time points 
is desirable.

Drug-eluting stents (DES) significantly reduce neointimal hyper-
plasia and restenosis compared to bare-metal stents (BMS). 
However, the main concern regarding first-generation DES was 
late stent thrombosis due to lack of endothelization of stent 
struts.1 Therefore, a new generation of DES was developed based 
on improved thinner metal platforms, new drugs (alternative 
antiproliferative -limus analogues),4-6 and more biocompatible 
polymers.7 The evolution of DES moved towards DES with biode-
gradable polymers.8-10 The comparative studies between DES with 
biodegradable polymers and BMS showed a lower rate of cardiac 
death, target vessel-related myocardial reinfarction, and revascu-
larization at 1 year.10 Compared to biodegradable polymer DES, 
those with durable polymer were noninferior regarding acute 
coronary syndromes with respect to all-cause mortality, nonfatal 
myocardial infarction, and revascularization.11 Furthermore, the 
most recent advance to overcome stent thrombosis has been the 
polymer-free DES. This type of DES was initially designed to 
reduce the risk of stent thrombosis in patients with high bleeding 
risk who could only take short courses of DAPT. It was compared 
to BMS showing a better efficacy and safety profile.13 It has 
recently been compared to DES in large clinical trials, especially 
in patients with high bleeding risk and need for shorter DAPT 
courses. In these studies, the use of polymer-based zotarolim-
us-eluting stent was noninferior to polymer-free DES14, and 
non-measurable differences in device-oriented composite primary 
endpoints were found.15 

However, despite these large clinical trials, there is scarce informa-
tion on the difference between the characteristics of arterial healing 
among different types of latest generation DES. Optical coherence 
tomography (OCT) is a widely used high-resolution intracoronary 
imaging modality to assess vascular response after stent implanta-
tion, thus detecting stent strut coverage and its apposition to the 
vessel wall.16,17 Stent strut coverage as studied by the OCT is 

considered a valuable surrogate marker for vessel healing after DES 
implantation.

The objective of this study was to compare durable polymer-coated 
everolimus-eluting stents (durable-polymer EES) vs biodegradable 
polymer-coated everolimus-eluting stents (biodegradable-polymer 
EES) vs polymer-free BES using stent strut coverage as assessed by 
the optical coherence tomography (OCT) as a surrogate marker to 
evaluate short-term arterial healing.

METHODS

Patient population and data collection

This was a prospective, multicenter, non-randomized study that 
compared 3 different types of DES: a) the durable polymer-coated 
everolimus-eluting stent Xience DES (Abbott, United States); b) the 
biodegradable polymer-coated everolimus-eluting stent Synergy 
DES (Boston Scientific, United States), and c) the polymer-free BES 
Biofreedom DES (Biosensors International Ltd, Singapore). The 
study was conducted at 4 Spanish teaching hospitals. 

A total of 144 patients were consecutively recruited from January 
2018 through December 2019. Patients were eligible if they had 
been admitted due to stable coronary artery disease or acute coro-
nary syndrome without cardiogenic shock. The medical team 
selected the type of stent that should be implanted. The detailed 
study flowchart is shown on figure 1. Inclusion criteria were a) de 
novo lesions; b) ≥ 1 target lesions in the same or different coronary 
artery; c) no need for stent overlapping, and a 10 mm minimal 
distance between the stents; d) stent length between 8 mm and  
30 mm; e) use of stents with diameters ≥ 2.5 mm. 

Exclusion criteria were a) complex lesions including ostial lesions, 
chronic total coronary occlusions, calcified lesions requiring calcium 
modification techniques, and bifurcations requiring the kissing 
balloon technique; b) target lesions in small vessels (< 2.5 mm) and 
long lesions (> 30 mm) requiring small diameter stents (2.25 mm) 
or overlapping stents; c) diabetic patients; d) very tortuous arteries 
that anticipated the impossibility of access with the OCT catheter 
for follow-up purposes; and e) complications during index proce-
dure. Patients with diabetes mellitus were excluded from the study 
because of their pro-inflammatory status that facilitates both stent 
thrombosis and restenosis.18

Abbreviations

DAPT: dual antiplatelet therapy. DES: drug-eluting stents. OCT: optical coherence tomography. PCI: percutaneous coronary interven-
tion. QCA: quantitative coronary angiography.

Resultados: Se incluyeron 104 pacientes con lesiones coronarias de novo no complejas. Se implantó stent sin polímero a 44 pacientes, 
stent con polímero bioabsorbible a 35 pacientes y stent con polímero persistente a 25 pacientes. Al mes, se observó una alta tasa 
de struts no cubiertos, sin diferencias significativas entre los grupos (80,2% sin polímero, 88,1% con polímero bioabsorbible y 82,5% 
con polímero persistente; p = 0,209). La cobertura mejoró a los 6 meses en los 3 stents, sin diferencias significativas entre ellos 
(97, 95 y 93,7%, respectivamente; p = 0,172).
Conclusiones: En los pacientes con lesiones coronarias no complejas tratados con stent con polímero persistente, con polímero 
bioabsorbible o sin polímero, la cobertura y la aposición fueron subóptimas a 1 mes del implante, con mejoría significativa a los 
6 meses. 

Palabras clave: Tomografía de coherencia óptica. Stent farmacoactivo. Endotelización. Aposición. Reestenosis.
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Once recruited, patients were consecutively assigned to a 1- or 
6-month OCT follow-up group. The baseline characteristics, angio-
graphic and procedural data, follow-up data, and outcome data 
were prospectively collected by the study coordinators. Clinical 
data at follow-up were obtained from the clinical records. This 
study was performed following the principles established by the 
Declaration of Helsinki, ISO14155, and the clinical practice guide-
lines. The study protocol was approved by the Institutional Ethics 
Committee (IEC) and the hospital research committee. Informed 
consent was obtained from all the patients.

Percutaneous coronary intervention, angiographic analysis, 
and optical coherence tomography

In the index procedure stents were implanted according to the 
standard approach. Patients were medically treated following the 
European guidelines on the management of chronic ischemic heart 
disease or acute coronary syndrome.19

Regarding the initial angiographic analysis, 2 orthogonal projections 
without coronary guidewire were obtained after finishing the index 
procedure. These same projections were acquired at follow-up. The 
off-line analysis of the angiographic images (quantitative coronary 
angiography [QCA]) was performed in an independent core lab 
(Barcelona Cardiac Imaging Core-Lab [BARCICORElab]), following 
their standard protocol. They used a dedicated software (CAAS, 
version 5.9; Pie Medical BV, The Netherlands). Methods used in 
this core lab have been previously reported20.

The follow-up angiography was performed at 1-or-6-month 
follow-up. Angiographic and OCT images were obtained from each 
patient. The Dragonfly frequency domain OCT C7-XR system (St. 
Jude Medical, United States) was used. This analysis was performed 
at the same independent core lab with a dedicated software (St. 
Jude Medical). Further information can be found on the supplemen-
tary data. The struts were classified as non-covered if their surface 
was totally or partially exposed to the lumen, and without any 
tissue coverage above its high-density scaffold. Stent strut apposi-
tion was defined as the perpendicular distance between the luminal 
edge of the strut and the vascular wall. Incomplete apposition was 
considered when distance was higher compared to the total strut 
thickness considering the addition of strut plus polymer. Intimal 
hyperplasia was measured as the perpendicular distance between 
the luminal surface of the stent strut and the luminal surface of the 
neointima.

Endpoints

The study primary endpoint was the percentage of uncovered struts 
among durable-polymer EES vs biodegradable-polymer EES vs 
polymer-free BES as seen on the OCT at 1 month. 

The study secondary endpoint was to compare the coverage and 
apposition of these 3 different types of DES on the OCT 1 vs 6 
months after implantation. In addition, we evaluated the intimal 
hyperplasia in the 3 stent groups over time. 

Statistical analysis

Continuous variables were expressed as mean and standard devia-
tion except when they did not follow normal distribution, in which 
case they were expressed as median and 25th-75th percentile. Cate-
gorical variables were expressed as frequency and percentage. The 
analysis of the clinical differences was performed using the 
chi-square test or Fisher’s exact test for qualitative variables. 
Comparison among quantitative variables was performed using the 
1-way ANOVA test. Generalized estimating equations, considering 
the clustering nature of the OCT data, were used to conduct anal-
yses at strut level. All probability values were two-sided, P values 
< .05 were considered statistically significant. Statistical analysis 
was performed using the SPSS software package, version 22.0 
(SPSS, United States). The sample size estimate is shown on the 
supplementary data.

RESULTS

Baseline clinical characteristics

A total of 104 patients from 4 different hospitals were included in 
the study; 44 patients were treated with a polymer-free BES, 35 
with a biodegradable-polymer EES, and 25 patients with a dura-
ble-polymer EES. Of these, 37 patients underwent follow-up angi-
ography and OCT 1 month after DES implantation, and 67 patients 
after 6 months. Mean age was 57 years; most patients were man 
(11% women). The inter-group baseline clinical characteristics are 
shown on table 1 according to the type of stent implanted. We 
observed a statistically significant difference in the left ventricular 
ejection fraction that was slightly lower in patients who received a 
polymer-free  BES (54% vs 60%). The number of patients who 
needed postdilatation was higher in the durable-polymer EES group 
(68%) especially compared to the polymer-free BES group (38%). 

N = 144 patients included

N = 104 patients analyzed
15 906 struts analyzed

12 patients, 2269 struts of persisten polymer
17 patients, 2673 struts of absorbable polymer

7 patients, 1242 struts of without polymer

12 patients, 2111 struts of persisten polymer
15 patients, 2449 struts of absorbable polymer

35 patients, 5162 struts of without polymer

40 patients lost to follow-up:
– Rejected a second angiogram
– Removed consent
– Unavailable

2 patients with angiographic images ineligible for analysis
6 patients with OCT images ineligible for analysis

OCT at 6 monthsOCT at 1 month

Figure 1. Flowchart of patient inclusion. 
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Procedural and lesion characteristics

Procedural characteristics based on the type of stent implanted are 
shown on table 1. We found no significant differences in stent 
diameter or length in the 3 stent groups. The left anterior descending 
coronary artery was the most treated of all whereas secondary 
arteries were scarcely included in this study. 

Angiographic analysis

The lesion angiographic characteristics are shown on table 2 and 
table 1 of the supplementary data. There were 2 patients with 
angiographic images with insufficient quality for analysis, both 
from the biodegradable-polymer EES group. There were no signif-
icant differences in the lesions before or after the PCI. After 1 
month, no significant differences were reported regarding lumen 
loss or percent diameter stenosis. No differences were reported 
among the 3 stent groups at 6 months.

OCT outcomes

OCT results are shown on table 3, and table 2 in the supplementary 
data. There were 6 patients with OCT images with insufficient 

quality for analysis, 2 from the polymer-free BES, 3 from the biode-
gradable-polymer EES group, and 1 from the durable-polymer EES 
group. Stent strut coverage and apposition were analyzed, as well as 
neointimal hyperplasia. Overall, 15 906 struts were examined. Of 
these, 4380 struts were from durable-polymer EES; 5122 from biode-
gradable-polymer EES; and 6404 from polymer-free BES; 6184 and 
9722 struts were analyzed at 1 and 6 months, respectively. 

A high rate of uncovered struts was found among stents 1 month 
after implantation, with no significant differences (P  =  .209). We 
observed ≥ 5% of uncovered struts in > 80% of the patients. There 
was better coverage in the 3 stent groups at 6 months compared to 
1 month (P < .001 polymer-free BES; P = .007 biodegradable-polymer 
EES; P  =  .001 durable-polymer EES). No statistically significant 
differences were reported in strut coverage at 6 months among the 
different stents (P = .172) (figure 2, figure 3A). 

Regarding strut apposition to the artery walls, no significant differ-
ences were reported among the 3 stents after 1 month (P = .497). We 
observed ≥ 5% of malapposed struts in 29% to 30% of the patients 
with no differences among stents. No significant differences were 
reported among the stents after 6 months either. The rate of apposi-
tion was higher at 6 months compared to 1 month in all stent groups 
(P < .001 polymer-free BES; P  =  .001 biodegradable-polymer EES; 
P = .029 durable-polymer EES) (figure 2, figure 3B). 

Table 1. Baseline clinical, lesion, and procedural characteristics

Polymer-free BES (N = 44) Biodegradable-polymer EES (N = 35) Durable-polymer EES (N = 25) P

Age 57 ± 8 61 ± 9 59 ± 10 .094

Women 3 (7) 4 (11) 4 (16) .482

Dyslipidemia 24 (55) 19 (54) 14 (56) .990

Hypertension 17 (39) 14 (40) 13 (52) .527

Family history of ischemic heart disease 10 (23) 4 (11) 6 (24) .353

Smoker 26 (59) 13 (37) 9 (36) .076

LVEF % 54 ± 9 60 ± 9 60 ± 8 .006

Chronic kidney disease (creatinine > 1.5 mg/dL) 0 (0) 1 (3) 0 (0) .370

Previous MI 2 (5) 7 (20) 4 (12) .102

Previous PCI 2 (5) 6 (17) 4 (16) .159

Previous CABG 1 (2) 0 (0) 1 (4) .526

Target lesion location

.101

Left anterior descending coronary artery 18 (41) 10 (29) 11 (44)

Left circumflex artery 10 (23) 8 (23) 19 (40)

Right coronary artery 15 (34) 13 (37) 4 (16)

Secondary artery (diagonal, posterolateral, posterior 
descending)

1 (2) 4 (11) 0 (0)

Stent length, mm 18.6 ± 5 18.8 ± 6 19.5 ± 6 .769

Stent diameter, mm 3.4 ± 0.8 3.1 ± 0.5 3.1 ± 0.4 .053

Predilatation, % 19 (43) 16 (73) 13 (53) .076

Postdilatation, % 16 (38) 12 (57) 17 (68) .05

Data are expressed as no. (%) or mean ± standard deviation. 
BES, biolimus-eluting stent; CABG, coronary artery bypass grafting; EES, everolimus-eluting stent; LVEF, left ventricle ejection fraction; MI, myocardial infarction; PCI, percutaneous 
intracoronary intervention; SD, standard deviation.
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When we analyzed neointimal hyperplasia, no significant differ-
ences were found at 1 month among the 3 stent groups (P = .083). 
At 6 months, we found higher hyperplasia in the polymer-free BES 
compared to the durable-polymer EES (P < .001). We found more 
hyperplasia at 6 months compared to 1 month in all groups (P < .001 
polymer-free BES; P < .001 biodegradable-polymer EES; P =  .005 
durable-polymer EES; figure 2).

DISCUSSION

The main findings of this prospective multicenter registry are: a) 
in non-diabetic patients with de novo non-complex coronary lesions 
treated with durable vs biodegradable vs polymer-free DES, strut 
coverage was similar and low (≥ 5% of uncovered struts in > 80% 
of patients) at 1 month; b) there was a similar high rate of malap-
posed stent struts (4% to 6%) at 1 month; c) intimal coverage and 
apposition improved significantly at 6 months; d) polymer-free BES 
had higher intimal hyperplasia at 6 months. 

OCT findings suggest that, in non-diabetic patients with non-com-
plex coronary lesions treated with 3 latest generation DES, there  

is a similar high rate of uncovered and malapposed struts at  
1 month. It is after 6 months when we could see better coverage 
and apposition. 

Several small-scale OCT studies have been performed to compare 
the coverage and apposition of stents with permanent and absorb-
able polymers.21-24 Conclusions of these studies differ with most of 
them stating that the absorbable polymer stent has better coverage 
than the permanent polymer, and 1 of them concluding the oppo-
site.23 One of the studies found coverage to be sufficient after 3 
months,22 whereas another stated that coverage improved at 12 
months.24 In this study, we found no significant differences in stent 
strut coverage or apposition between permanent and absorbable 
polymer at 1 or 6 months on the OCT analysis (figure 2). Differ-
ences in stent strut coverage at follow-up may in part be explained 
by the stent platform, the polymers used to control drug release, 
and the antiproliferative drug itself. The stents of the study had a 
similar drug (-limus analogue) but different polymeric features 
(durable vs biodegradable vs polymer-free), and different platform 
thickness (the polymer-free BES had a thicker platform). Probably 
within the first month the drug effect is most important, and it was 

Table 3. Optical coherence tomography analysis

Polymer-free BES Biodegradable-polymer EES Durable-polymer EES P a P b

Follow-up 1-month 
(N = 7)

6-months 
(N = 35)

P 1-month 
(N = 17)

6-months 
(N = 15)

P 1-month 
(N = 12)

6-months 
(N = 12)

P

Strut level analysis (N = 1242) (N = 5162) (N = 2673) (N = 2449) (N = 2269) (N = 2111)

Uncovered struts, n 238 (19.2) 154 (3.0) < .001 318 (11.9) 123 (5.0) .007 396 (17.5) 133 (6.3) .001 .209 .172

Malapposed struts, n 66 (5.3) 13 (0.3) < .001 101 (3.8) 21(0.9) .001 138 (6.1) 35 (1.7) .029 .497 .071

Neointimal thickness, µm 50.7 ± 41.9 138.1 ± 102.9 < .001 59.9 ± 45.1 88.3 ± 83.9 .005 48.9 ± 38.1 85.5 ± 68.6 < .001 .083 < .001

Data are expressed as no. or mean ± standard deviation. Categorical variables were estimated using the chi-square test; quantitative variables were estimated with 1-way ANOVA 
test, and strut level analyses were conducted using generalized estimating equations considering the clustering nature of OCT data. 
BES, biolimus-eluting stent; EES, everolimus-eluting stent; ISA, incomplete stent apposition; RUTTS, ratio of uncovered to total stent struts.
a comparison at 1-month follow-up.
b comparison at 6-month follow-up. 

Table 2. Angiographic analysis

Polymer-free BES (N = 44) Biodegradable-polymer EES (N = 35) Durable-polymer EES (N = 25) P

1-month follow-up (N = 7) (N = 16) (N = 12)

Stent length, mm 17.85 ± 4.32 19.24 ± 5.63 19.39 ± 4.41 .788

Reference lumen diameter, mm 2.93 ± 0.60 2.80 ± 0.53 2.77 ± 0.55 .827

Minimal lumen diameter, mm 2.75 ± 0.46 2.65 ± 0.50 2.51 ± 0.49 .586

Late lumen loss, mm 0.03 ± 0.09 0.04 ± 0.10 0.03 ± 0.08 .965

Percentage diameter stenosis, % 5.57 ± 6.27 6.50 ± 7.14 8.67 ± 9.27 .658

6-month follow-up (n = 37) (n = 17) (n = 13)

Stent length, mm 18.99 ± 4.92 20.03 ± 6.55 18.13 ± 4.95 .627

Reference lumen diameter, mm 2.75 ± 0.57 2.79 ± 0.50 2.65 ± 0.34 .757

Minimal lumen diameter, mm 2.54 ± 0.45 2.34 ± 0.41 2.39 ± 0.37 .213

Late lumen loss, mm 0.19 ± 0.25 0.28 ± 0.24 0.20 ± 0.18 .368

Percentage diameter stenosis, % 5.77 ± 15.30 15.18 ± 12.92 10.08 ± 7.40 .065

Data are expressed as no. (%) or mean ± standard deviation. 
BES, biolimus-eluting stent; EES, everolimus-eluting stent.
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similar among the study stents (antiproliferative -limus analogues). 
However, over time (between 1 and 6 months), other stent features 
such as platform thickness or polymeric features might play a role 
that could explain the differences seen regarding coverage at 3 
months in other studies.22,23

Accordingly, other studies have analyzed other types of poly-
mer-free stents different to the one from our study.25,26 They found 
that coverage was achieved in a high percentage at 3 to 9 months, 
reaching conclusions that were similar to our study. One of the 
studies26 performed an OCT at 1, 3, and 9 months, demonstrating 
higher strut coverage over time, which is consistent with our 
results. Only 1 study analyzed the Biolimus A9 polymer-free stent 
with OCT without comparing it to other stents.27 It was a prospec-
tive single-center single-armed study that examined strut coverage 
of the Biolimus A9 polymer-free stent at 1, 2, 3, 4, 5, and 9 months. 
Researchers found that coverage was fast and improved over time 
with the stent remaining safe and effective. These results are 
similar to ours in the sense that coverage was significantly better 
at 6 months. However, we also compared polymer-free stents to 
other polymer-based stents, something that, to the best of our 
knowledge, has not been tested before. 

One of the limitations of extrapolating the clinical safety of the 
stents and the degree of intimal coverage as seen on the OCT is 
that there is no consensus on the cut-off value of coverage that 
would allow safe discontinuation of DAPT. Few studies1,28 have 
tried to decide on a percentage of coverage, with the only in-vivo 
study estimating that > 5.9% of uncovered struts was an indepen-
dent risk factor for stent thrombosis.28 However, these studies were 
limited in the number of patients included, and only some stents 
were tested. Larger studies are needed to decide on a security 
threshold for strut coverage that would make it safe to stop DAPT 
without increasing the risk of stent thrombosis. Therefore, the rate 
of coverage at 1 month (80% to 88%) in our study seems insuffi-
cient, reaching a very high percentage after 6 months (94% to 97%) 
in the 3 types of stents. 

Finally, our study shows that intimal hyperplasia was significantly 
higher in polymer-free stents at 6 months. Polymer-free Biolimus A9 
has a stainless steel and thicker platform, which has been associated 
with more intimal hyperplasia and in-stent restenosis in previous 
studies.27 The other 2 types of DES have a cobalt-chromium platform 
which has largely substituted stainless steel to provide sufficient 
strength and visibility with thinner struts of around 70-90 μm, 
resulting in lower rates of angiographic and clinical restenosis.29 Thus, 
inflammatory response to this thicker stent platform (130-140 μm) 
could be in part responsible for this finding. 

Study limitations

This was an OCT-based study; unfortunately, it was not powered 
to assess clinical outcomes. Our study was non-randomized. 
However, we minimized the confounding factors through selected 
inclusion/exclusion criteria for patients and lesions (non-diabetic 
patients with non-complex coronary lesions). We analyzed the 
differences among the groups and no significant differences were 
found, except in the left ventricular ejection fraction, which was 
significantly lower in the group of polymer-free stents. It has not 
been described in the medical literature whether a lower left 
ventricular ejection fraction has any correlation with stent throm-
bosis. This study included selected non-diabetic patients with 
simple coronary artery lesions. Therefore, the conclusions cannot 
be extrapolated to other groups with different characteristics. 

The distribution of patients who underwent the follow-up angiog-
raphy in the polymer-free DES group at 1 or 6 months was uneven. 

Figure 2. Endpoint comparison at 1 and 6 months. A: percentage of struts 
covered at 1 and 6 months; B: percentage of struts apposed at 1 and 6 
months; C: neointimal hyperplasia at 1 and 6 months. BES, biolimus-eluting 
stent; EES, everolimus-eluting stent.
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More patients rejected the follow-up angiography at 1 month in the 
polymer-free DES group, which may account for this difference. 
Finally, the complexity of the analysis of 3 different groups in 2 
different moments of time caused a disgregation of cases. This led 
to a small N in each group, with the potential biases associated. 

CONCLUSIONS

In non-diabetic patients, a significantly high percentage of uncov-
ered struts was detected at 1 month with OCT in latest generation 
DES regardless of the polymeric features of the stent (durable vs 
biodegradable vs polymer-free stent) in the non-complex coronary 
artery lesion setting. Our OCT findings do not support improved 
short-term healing characteristics of stents with biodegradable 

polymer or polymer-free based -limus elution compared to current 
generation of durable polymer DES.
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