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Is this the end of the ultrathin-strut hypothesis?
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porary drug-eluting stents (DES), there has been
significant progress in stent technology. A change in
the biomaterial used, from stainless steel to cobalt/platinum
chromium, has allowed for thinner struts while maintaining
radial strength and radiopacity. The strut thickness has been
reduced through the generations of thick (>100 pm), thin
(70 to 100 pm) to now ultrathin DES (<70 pm)'. Preclinical
models and human stented arteries demonstrate that strut
thickness impacts medial injury and inflammation, leading
to higher degrees of neointimal hyperplasia for thicker-strut
stents. In parallel with the improvement in strut thickness,
stent polymer technology evolved from durable polymers
(DP) to biodegradable polymers (BP). However, BP-DES
on a thin-strut platform have been at best non-inferior
to current-generation DP-DES; and the promise of a late
superiority (after bioabsorption of the polymer) has remained
elusive?. On the other hand, clinical trials and meta-analyses
have shown the superiority of ultrathin-strut DES over
thin-strut DES'. The ultrathin DES have a strut thickness
between 50 pm and 65 pm; they use a biodegradable
polymer and elute sirolimus. Whether the strut thickness, the
biodegradable polymer, the drug or the combination of these
are responsible for the superiority has been debated.
Understanding that the outcomes improved according to the
timepoint of benefit (early vs late) is the first step to potentially
unravelling the mechanistic link. In a meta-analysis of
10 randomised controlled trials (RCTs), at 1-year follow-up, use
of ultrathin BP-DES reduced target lesion failure (TLF), driven
mainly by lower rates of target vessel myocardial infarction
(TVMI), a numerically lower incidence of stent thrombosis, and
with no difference in target lesion revascularisation (TLR; risk
ratio 0.97, 95% confidence interval: 0.77-1.22)'. Additionally,
there was no heterogeneity of effect (p, . =0.58) based on the
ultrathin DES tested (Orsiro [Biotronik], MiStent [Micell] and
BioMime [Meril Life]). In an updated meta-analysis evaluating
longer-term follow-up (mean 2.5 years), ultrathin BP-DES
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reduced TLE target vessel failure (TVF), definite or probable
stent thrombosis, TLR and target vessel revascularisation
(TVR)3. Among the ultrathin stents, Orsiro is unique in that it
is ultrathin (60 pm) for stent sizes £3.0 mm but not for sizes
>3.0 mm (80 pm). In a prespecified analysis of BIORESORT
evaluating 3-year outcomes in small vessels, Orsiro had the
lowest rate of TLF (7.5%) versus XIENCE (Abbott; 9.5%) or
Resolute (Medtronic; 10.0%). Moreover, TLR was lower with
Orsiro versus Resolute, which emerged after the first year of
follow-up (1.0% vs 3.7%; p=0.006)*. In summary, the early
benefit (<1 year) of ultrathin BP-DES appears to be a reduction
in TVMI (driven largely by a reduction in procedural MI) and
perhaps stent thrombosis, whereas the late effect (>1 year)
seems to be lower rates of TLR and stent thrombosis. The early
effect is unlikely to be due to the bioabsorption of polymer, as
it takes >12-18 months to bioabsorb.

In this issue of Eurolntervention, Ikegami et al® attempt
to answer the question of the effect of strut thickness on
vessel healing using a clever design which takes advantage of
different strut thicknesses (60 pm vs 80 pm) within the Orsiro
platform, thus keeping other stent design elements constant.
In a small preclinical study of 8 rabbits, using a balloon injury
model implanted with either the 80 pm (3.5 mm diameter)
or the 60 pm thick stent (3.0 mm diameter), both the
ultrathin- and thin-strut BP-DES exhibited similar stent fibrin
deposition (p=0.49) and a similar percentage of uncovered
struts (p=0.63), suggesting similar healing. Moreover, the
majority of struts (>97%) remained uncovered. The authors
concluded that features beyond ultrathin-strut thickness may
underlie the observed benefits and that further reduction
of strut thickness beyond 60 pm may not offer additional
clinical advantages.

‘ Article, see page e669

Before we throw the baby out with the bathwater, some
considerations are described below. Given that the majority of
struts were uncovered in both the thin and ultrathin groups,
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the early benefit observed in clinical studies is likely due to
factors beyond early differential healing - factors potentially
influenced by strut thickness. For example, (1) thinner struts
result in more laminar flow; they reduce recirculation and
stagnation of blood pool around the strut and have lower
thrombogenicity when compared with identical thick-strut
stents’. Whether this extends to ultrathin stents is not
known and cannot be ruled out by the current study. Thus,
the lower rates of stent thrombosis (both early and late)
observed in the meta-analysis could be explained by this
mechanism. 2) Thinner struts cause less vessel wall injury/
inflammation. While it is not known if ultrathin stents result
in an incremental reduction in wall injury/inflammation, the
current study cannot rule it out, and it could explain the
reduction in procedural MI seen in RCTs. 3) Moreover, given
that the majority of struts were uncovered on day 7 in the
rabbit model, a late differential healing (at day 28 or day
90) between the thin versus ultrathin groups cannot be ruled
out. First-generation DES showed over 80% strut coverage
on day 28 in the rabbit model’. The late emergence of lower
TLR rates seen in some studies (especially in small vessels)
perhaps points to a benefit seen after the polymer bioabsorbs.
However, this stands in stark contrast to data from BP-DES
on a thin- or a thick-strut platform showing no late benefit
after the polymer bioabsorbs?. Finally, the clinical outcomes
data derived from the post hoc analysis are problematic. In
the animal model, both the 3.0 mm and 3.5 mm BP-DES
were implanted in similar size aorta and postdilated with
a 3.5-3.75 mm non-compliant balloon, resulting in similar
stent expansion ratios. However, unlike the animal model,
the clinical outcomes data merely represent a comparison
of small vessels (where 3.0 mm stents were used) versus
larger vessels (where 3.5 mm stents were used), and, as
such, the early benefit of ultrathin platforms seen in the
meta-analysis was not replicated. In the post hoc BIOSTEMI
outcomes presented, death, cardiac death, TLE TVF and
stent thrombosis at 30 days were paradoxically worse in
the ultrathin- (3.0 mm stent) versus the thin-strut (3.5 mm
stent) group, while in the overall randomised comparison of
ultrathin- (Orsiro) versus thin-strut (XIENCE), the results
favoured the ultrathin platform at 30 days.

Where does this leave us with the ultrathin-strut hypothesis?
The incremental mechanistic advantage of ultrathin over
thin struts can only be fully ascertained by the assessment
of inflammation/other markers of vessel injury immediately
following implantation; assessment of flow dynamics to
evaluate for differential thrombogenic potential prior to vessel
healing, and finally, evaluation of vessel healing at a timepoint
where there is at least 50% endothelial coverage to assess for
differential healing (perhaps at day 28). While using the 3.0 mm
versus 3.5 mm stent within the Orsiro platform offers certain
advantages, this is at the expense of differential expansion
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(higher pressure/larger balloon needed in the 3.0 mm group
to achieve the same stent expansion ratio as a 3.5 mm stent)
and potentially differential injury to the vessel wall. Ongoing
trials of ultrathin- versus thin-strut DES will provide additional
clinical outcomes for other platforms of ultrathin BP-DES.
Until that time, the mechanistic link between superior clinical
outcomes and ultrathin-strut DES remains a mystery, but let us
not throw the baby out with the bathwater!
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