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Contemporary interventional strategies often 
require treatment of diffuse, long lengths of cor-
onary disease. However, use of multiple stents, 
with one or more overlap zones, has been associ-
ated with several potential risks, including side 
branch compromise, inadvertent gaps between 
adjacent stents, perforation, stent fracture and, 
for drug-eluting stents, the delivery of a double 
dose of drug and exposure to a double area of poly-
mer. We describe the first use in Europe, to our 
knowledge, of a very long (40 mm) Biomime™ 
drug-eluting stent (Meril Life Sciences, Pvt Vapi, 
Gujarat, India) and evaluate the advantages and 
limitations of such a strategy.

Diffuse, long-length coronary disease is com-
monly encountered in real-world coronary inter-
vention. The all-comers LEADERS trial reported 
that almost a third of the 1707 patients recruited 
had long-length coronary disease (>20 mm, often 
much longer) [1]. The maximum single stent 
length available for current stent platforms is typi-
cally in the range of 28–38 mm and thus overlap-
ping stents are often required to cover longer seg-
ments of coronary disease. However, overlapping 
stents may be associated with several theoretical 
disadvantages. Overlapping stents at the level of 
a side branch may increase the risk of side branch 
occlusion and periprocedural myocardial infarc-
tion due to the physical double layer of stent struts, 
or by increased plaque shift. This may be particu-
larly likely with earlier generation thicker poly-
mer stents [2–6]. The double stent layer may make 
side branch rewiring more difficult, should this 
be required after main vessel stent deployment. 
Inadvertently leaving a short gap between stents, 
despite the intention to overlap, occurs more fre-
quently than appreciated and was reported in an 
eighth of patients in a recent coronary computed 
tomography follow-up study [7]. Such gaps can 
increase the risk of acute/subacute stent throm-
bosis and late restenosis at the gap zone. Excessive 
dilatation of the inflow of the distal stent during 

proximal stent deployment or during postdilata-
tion, particularly if there is a diameter difference 
≥1 mm between stents, can increase the risk of 
coronary perforation. Stent strut fatigue fractures 
at overlap zones have been described, particularly 
in the presence of geometric curvature, such as the 
mid right coronary artery [8]. In drug-eluting stent 
technology, an overlap zone potentially delivers 
double the drug dosage to the vessel wall and pre-
sents double the exposure to stent polymer coating. 
For this reason, assessment of stent overlap zones 
is standard practice during pre-clinical stent safety 
evaluation. Finally, provided that deliverability is 
acceptable, use of one long stent, rather than two 
short stents, may save procedural time and cost.

Long-length coronary disease
Figure 1 shows a long length of left anterior descend-
ing (LAD) stenosis in a 63‑year‑old man with a 
recent non-ST elevation myocardial infarction. 
He had a history of hypertension and hyperlip-
idemia, and a preserved left ventricular ejection 
of 50–55%. Avoiding stent overlap was desirable 
given the presence of two diagonal side branches 
and at least four septal side branches along the 
length of the diseased LAD segment. Guide-
wires were passed to the distal LAD and second 
diagonal branches. Following predilatation with 
a 2.5 × 8 mm balloon, a CE-marked 3.5 × 40 mm 
Biomime stent tracked easily and was deployed 
covering the entire diseased LAD segment 
(Figure 2). To our knowledge, this is the longest 
length of single (one segment) stent deployed in 
Europe. Postdilatation of the Biomime stent was 
performed with 3.5 × 15 mm noncompliant bal-
loon, and a 2.5 × 11 mm stent was also deployed 
in the proximal (but not ostial) second diagonal 
branch.

Biomime stent
The Biomime stent (Figure 3) comprises a thin-
strut (65 µm) cobalt chromium stent platform 
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with a hybrid design (closed cell at ends, open 
cell in middle), mounted on a flexible delivery 
system with a low balloon overhang to reduce 
edge injury. A thin (2 µm) biodegradable copo-
lymer layer of poly-l-lactide and poly-l-co-gly-
colide elutes sirolimus over 30 days. As seen in 
our case, the thin-strut, thin-polymer layer and 
open-cell design of the mid-part of the stent 
may have contributed to side branch preser-
vation in addition to the potential advantages 
of avoiding stent overlap, as described above 
(reduced side branch occlusion, no gap, less risk 
of perforation or strut fatigue, and avoidance 
of double drug/polymer).

Limitations of very long stents
A very long stent may have certain disad-
vantages. As the LAD is typically a tapering 
artery, sizing the stent to the distal reference 
may lead to undersizing at the proximal refer-
ence. This can usually be overcome by the use 
of a larger postdilatation balloon in the proxi-
mal stent segment. Development of a tapered 
stent/delivery system is also being considered 
for ultra-long lengths. ‘Dog-boning’ of the 
delivery balloon during stent deployment may 
be a greater problem with longer stent length. 
The hybrid design of the Biomime stent helps 
to address this due to preferential expansion 
of the open-cell midsection before expansion 
of the closed-cell inflow/outflow (morphology-
mediated expansion). Stent trackability and 
deliverability may be compromised as stent 
length increases, particularly in more tortu-
ous vessels. Our experience so far has been 
good, but the use of ultra-long stents may, on 
occasion, require more active guide support 
or use of a mother and child guide–extension 
device with or without anchor technique. 
Foreshortening can be of greater concern with 
longer stent lengths, thus it is reassuring that, 
despite the use of a cobalt chromium alloy, 
observed foreshortening of the Biomime stent 
is only 0.29%.

Conclusion 
Diffuse long-length disease is common in 
clinical practice. Creation of an overlap zone 
between two stents is associated with several 
potential risks including side branch compro-
mise, inadvertent gaps between adjacent stents 
and, for drug-eluting stents, the delivery of a 
double dose of drug and exposure to a double 
area of polymer. The emerging availability of 
very long stents may help to overcome some 
of these clinical and device-related concerns.

Figure 1. Left anterior descending artery showing a long length of disease 
from proximal- to mid-vessel, and the presence of two diagonal and four 
septal side branches arising from within the diseased segment.

Figure 2. Left anterior descending artery following deployment of a single 
very long length (40 mm) stent showing a good main vessel result and 
preservation of all major side branches.
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Figure 3. BiomimeTM stent illustrating its hybrid design (closed cell at ends and open cell in middle) reducing risk of delivery 
balloon ‘dog-boning’ and biodegradable copolymer layer of poly-l-lactide and poly-l-co-glycolide, which elutes sirolimus 
over 30 days. 
PLLA: Poly-l-lactide; PLGA: Poly-l-co-glycolide.

Future perspective
Given the clinical need and the procedural 
advantages, it is likely that very long stent lengths 
≥40–50 mm will become more widely available 
from a range of manufacturers over the next 
5 years. Ensuring adequate stent apposition will 
require a high-quality delivery balloon and the 
use of postdilatation in most cases. Production 
of a very long stent that tapers by 0.5–1 mm 
from proximal to distal presents an engineering 
challenge, but one which is likely to be overcome.
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Executive summary

�� In real-world contemporary interventional practice, up to a third of patients may require treatment of long coronary lesions.
�� The maximum single stent length available for current stent platforms is typically in the range of 28–38 mm, thus overlapping stents are 

often required to cover longer segments of disease.
�� The overlap zone between two stents has been associated with several potential risks, including side branch compromise, inadvertent 

gaps between adjacent stents, perforation, stent fracture and, for drug-eluting stents, the delivery of a double dose of drug and 
exposure to a double area of polymer. 

�� The successful first use in Europe of a very long (40 mm) single-unit Biomime™ drug-eluting stent is described.
�� The Biomime stent is comprised of a thin-strut cobalt chromium stent platform with hybrid design (closed cell at ends and open cell in 

middle) and a thin (2 µm) biodegradable copolymer layer of poly-l-lactide and poly-l-co-glycolide, which elutes sirolimus over 30 days. 
�� Limitations of very long stents may include size mismatch between distal and proximal reference in a tapering vessel, ‘dog-boning’ of 

the delivery balloon during stent deployment, reduced deliverability and increased foreshortening. 
�� The novel design of the Biomime stent may help to address some of these limitations. 
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