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Late Neointimal Regression 5 Years After Polymer-Free
Biolimus A9-Coated Stent Implantation: A Case Report
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A polymer-free biolimus A9-coated stent (PF-BCS; Bio-
Freedom, Biosensors Interventional Technologies,
Singapore) can elute the drug even without a polymer by
retaining the drug on the rough surface of the stent wall.1

Here, we present a case of late neointimal regression 1-5
years after percutaneous coronary intervention (PCI). We
performed PCI for severe stenosis of the proximal right
coronary artery and implanted a PF-BCS. The neointimal
thickness in the stent evaluated by optical coherence to-
mography was 0.30 ± 0.24 mm at 1 year after PCI but
decreased to 0.17 ± 0.09 mm at 5 years after PCI, indi-
cating late neointimal regression.
Case Report
A 75-year-old man with dyslipidemia and a history of

smoking was referred to our hospital with chest pain on
exertion. Effort angina pectoris was suspected, and coronary
angiography (CAG) revealed severe stenosis of the obtuse
marginal branch, the high lateral branch, and the proximal
part of the right coronary artery (RCA; Fig. 1A). We initially
performed PCI in the left coronary artery. We implanted 2
PF-BCSs (2.5 � 18 mm and 2.5 � 28 mm) in the stenoses of
the obtuse marginal branch and the high lateral branch,
respectively. One month later, we performed PCI on the
proximal part of the RCA. A Hyperion 6-Fr JR4.0 guiding
catheter (Asahi Intecc, Nagoya, Japan) was inserted into the
RCA via the left radial artery. Subsequently, we successfully
crossed the lesion with a SION blue 0.014-inch guidewire
(Asahi Intecc) and observed it, using optical coherence to-
mography (OCT; Dragonfly OpStar, Abbott, Abbott Park,
IL). We dilated the lesion in the proximal part of the RCA
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using an NSE Alpha 2.75-mm scoring balloon (2.75 � 9 mm;
Nipro, Osaka, Japan). Subsequently, we implanted a Bio-
Freedom PF-BCS (3.5 � 18 mm; Biosensors Interventional
Technologies) in the stenotic lesion of the RCA. Finally, an
NC TREK noncompliant balloon (4.0 � 12 mm; Abbott)
was fully dilated to the stented site without under-expansion.
The final angiographic results showed no evidence of other
complications (Fig. 1B).

Follow-up CAG was performed 1 year after PCI, according
to the protocol of our clinical study (Collaboration-1 study, a
multicentre prospective observational study2). This procedure
showed no new stenotic lesions or in-stent restenosis in the
RCA (Fig. 1C). OCT revealed a relatively thick neointima
proximal to the drug-coated stent (Fig. 2A; Video 1 ,
view video online). However, the lumen area was sufficiently
preserved, and follow-up observations were continued without
additional PCI. Dual-antiplatelet therapy with aspirin 100
mg/d and prasugrel 3.75 mg/d was continued until 1-year
follow-up, after which only aspirin was prescribed. CAG
was performed 5 years after stent implantation, because the
patient had chest symptoms, and myocardial scintigraphy
indicated possible myocardial ischemia. However, the CAG
showed no new stenotic lesions or in-stent restenosis
(Fig. 1D). OCT showed a thinner stent neointima than that
at 1 year after treatment (Fig. 2B; Video 2 , view video
online). Using the intravascular imaging analysis system
“QIvus,” we analyzed the stent at 0.2-mm intervals and
calculated the neointimal thickness for each stent strut. Given
that the 2-mm segment from the proximal end of the stent
cannot be evaluated adequately, due to the influence of neo-
intimal coverage at 1 year and the presence of the guiding
catheter at 5 years after PCI, we have excluded this segment
from the analysis in both phases. The mean neointimal
thickness decreased from 0.30 � 0.24 mm (after 1 year) to
0.17 � 0.09 mm (after 5 years). In addition, we evaluated the
neointimal thickness of the PF-BCSs that were implanted in
the left coronary artery. The mean neointimal thicknesses of
the PF-BCS in the obtuse marginal branch at 1 year and 5
years were 0.12 � 0.06 mm and 0.11 � 0.06 mm,
n Cardiovascular Society. This is an open access article under the CC BY-NC-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
https://doi.org/10.1016/j.cjco.2023.07.011
https://doi.org/10.1016/j.cjco.2023.07.011
mailto:t.ishihara31@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cjco.2023.07.011&domain=pdf
https://doi.org/10.1016/j.cjco.2023.07.011
http://creativecommons.org/licenses/by-nc-nd/4.0/


Novel Teaching Points

� We experienced a case of late neointimal regression after
PF-BCS implantation.

� The polymer-free characteristics of PF-BCS may
contribute to late neointimal regression, which has po-
tential to reduce adverse events during the chronic
period.
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respectively, and those in the high lateral branch were 0.29 �
0.08 mm and 0.26 � 0.05 mm, respectively.
Discussion
We performed PCI for severe stenosis of the proximal RCA

and implanted a PF-BCS. The neointimal thickness in the
stent evaluated by OCT was 0.30 � 0.24 mm at 1 year after
PCI, but it decreased to 0.17 � 0.09 mm at 5 years after PCI,
indicating late neointimal regression.

Kimura et al. previously reported that plaque regression
occurs, and the minimal luminal diameter increases during the
chronic phase from 6 months to 3 years after bare-metal stent
(BMS) implantation.3 The pathology of the neointima showed
that proliferating smooth muscle cells were of predominantly
the synthetic type, and an abundance of extracellular matrix
substance was present, composed chiefly of proteoglycans,
within 6 months after BMS implantation.4 In contrast, con-
tractile smooth muscle cells are dominant, and the extracellular
matrix is composed chiefly of collagen from 6 months to 3
years after BMS implantation.4 These temporal changes in the
pathologic pattern are thought to tighten the neointima,
reduce its thickness, and increase the luminal diameter.

The cumulative target lesion revascularization rate
increased progressively 1 year after durable-polymer drug-
eluting stent (DES) implantation.5 Therefore, unlike with a
BMS, the luminal diameter may gradually decrease, even in
the late phase. This phenomenon may be caused by the dif-
ference in vessel response after stenting with a BMS vs a
durable-polymer DES. In contrast, late neointimal regression
Figure 1. Coronary angiography (CAG). (A) Initial CAG. Severe stenosis was
CAG. A polymer-free biolimus A9-coated stent (PF-BCS, 3.5 � 18 mm) was i
year after PF-BCS implantation. CAG showed no in-stent restenosis. (D) CAG
implantation site was still patent. PCI, percutaneous coronary intervention.
was reported in a biodegradable polymer DES with Combo
anti-CD34 antibodies (OrbusNeich Medical, Fort Lau-
derdale, FL).6 Based on previous data, residual polymers may
prevent plaque regression in the chronic phase.

A PF-BCS is a polymer-free stent that releases drugs within
30 days and becomes a BMS after 1 month.1 In the current
case, we used a PF-BCS and observed novel late neointimal
regression, which has not been reported previously with a PF-
BCS. The polymer-free characteristics of the PF-BCS may
contribute to the occurrence of late neointimal regression,
reducing adverse events during the chronic period after stent
implantation.

This case report has several limitations. First, the location
of the OCT images in Figure 2 (the panels a-d and a’-d’) was
based on the distance from the distal stent edge. The 2-mm
segment from the proximal end is excluded from evaluation
and analysis in both phases, owing to the influence of neo-
intimal coverage at 1 year and the presence of the guiding
catheter at 5 years after PCI. The lack of evaluation could
influence the calculation of the neointimal thickness. How-
ever, the neointimal regression was obvious judging from the
OCT, as shown in Videos 1 and 2 (view videos online).
Second, the medications and lifestyle habits could influence
the neointimal proliferation. Regarding the medication, at the
time of 1-year follow-up CAG, the patient was on dual-
antiplatelet therapy consisting of aspirin and prasugrel.
However, after that therapy, we switched to single-antiplatelet
therapy with only aspirin. Rosuvastatin 2.5 mg/d was
continuously prescribed from the baseline to 5 years after PCI
and the low-density lipoprotein cholesterol level remained
generally unchanged, staying in the range 82-94 mg/dL over
the 5 years after PCI. The medication regimen included an-
tiplatelet agents, proton pump inhibitors, and statins, and no
other medications were administered from before PCI to 5
years post-PCI. In terms of lifestyle habits, the patient had
already quit smoking before the PCI, and no significant
changes were made in lifestyle habits. Third, this result and
hypothesis are difficult to generalize, due to their being based
on a single case report. We need to conduct further analysis
and additional research in a large-scale study to validate this
issue.
detected in the proximal right coronary artery (yellow arrow). (B) Final
mplanted, which resulted in excellent angiographic results. (C) CAG 1
5 years after PF-BCS implantation. CAG demonstrated that the PF-BCS



Figure 2. Optical coherence tomography (OCT) images after implantation of a polymer-free biolimus A9-coated stent (PF-BCS). (A) OCT 1 year after
percutaneous coronary intervention (PCI). (B) OCT 5 years after PCI. (a, a’) Distal stent edge. (b, b’) 6.4 mm proximal from the distal stent edge.
(c, c’) 14.4 mm proximal from distal stent edge. (d, d’) 16 mm proximal from distal stent edge, which are the proximal ends within the analyzed
range. The thickness of the neointima decreased from 1 to 5 years after PCI, especially at the proximal portion of the stent (from c and d to c’ and
d’). Neointima thickness: (a) 0.14 mm; (b) 0.25 mm; (c) 0.73 mm; (d) 0.67 mm. (a’) 0.19 mm; (b’) 0.08 mm; (c’) 0.22 mm; (d’) 0.13 mm. Lumen
area: (a) 10.45 mm2; (b) 9.56 mm2; (c) 5.15 mm2; (d) 6.13 mm2. (a’) 9.96 mm2; (b’) 11.18 mm2; (c’) 9.22 mm2; (d’) 9.68 mm2. Diameters of the
lumen (average, minimum, and maximum): (a) 3.65 mm, 3.57 mm, 3.78 mm; (b) 3.49 mm, 3.39 mm, 3.60 mm; (c) 2.56 mm, 2.39 mm, 2.72 mm;
(d) 2.79 mm, 2.56 mm, 2.98 mm; (a’) 3.56 mm, 3.45 mm, 3.70 mm; (b’) 3.77 mm, 3.60 mm, 3.91 mm; (c’) 3.43 mm, 3.32 mm, 3.54 mm;
(d’) 3.51 mm, 3.32 mm, 3.76 mm.
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Conclusion
Here, we described a case of late neointimal regression at 5

years after PF-BCS implantation.
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