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Editorial
Plain Old Perfusion Balloon Angioplasty: Can We Do Without Stents?
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Since the advent of coronary stents more than 20 years ago, the
established treatment of acute coronary syndrome has changed little.
Despite design iterations, there remain ongoing concerns regarding
stent thrombosis and restenosis (especially where atherosclerosis is
diffuse or involves small vessels or bifurcations) that place patients at
risk of reinfarction. While some of this risk has been mitigated through
increased potency of dual antiplatelet therapy, a cohort of these pa-
tients will subsequently suffer a major bleeding complication.
Addressing this challenge has been investigated in multiple trials to
determine the optimal duration of antiplatelet therapy without risking
stent thrombosis.

In this issue of JSCAI, Fukuoka and colleagues1 describe a novel
stentless approach to acute coronary syndrome utilizing an old
technology that shifts the paradigm away from the established
revascularization strategy. Perfusion balloons were invented in the
1980s for prolonged inflations required to “tack up” dissection
planes but fell out of favor with the introduction of bare metal
stents.2,3 Unlike the semicompliant and noncompliant balloons used
in angioplasty, perfusion balloons allow distal coronary perfusion
while dilating a lesion; thus, prolonged inflations are better toler-
ated. More recently, with the advent of drug-coated balloons,
investigators have turned their attention back to balloon angioplasty
to determine whether a stentless strategy can deliver the same
procedural result without complications related to stents and pro-
longed dual antiplatelet therapy.4

Fukuoka and colleagues report results from a single-arm, single-
institution, proof-of-concept study in which 30 patients were treated
with prolonged inflation (over 10 minutes) with a perfusion balloon
(Ryusei, Kaneka Medical) prior to paclitaxel drug-coated balloon
inflation.1 Intravascular imaging during the procedure and predis-
charge coronary computed tomography angiography (CCTA) were
performed in all patients. After treatment, if recoil �30%, dissection
�type C, or residual stenosis �50% was observed, bailout stenting
was performed. Twenty percent required bailout stenting, with these
lesions demonstrating higher plaque volume and increased
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deep-walled calcium. Procedural success was high, with only 1 pa-
tient unable to advance the Ryusei balloon and 1 type C dissection
without abrupt closure. Dual antiplatelet therapy use in the stentless
strategy was 45 days, which is far shorter than the 12 months (or 6
months for high bleeding risk) recommended in current American
College of Cardiology/American Heart Association guidelines (2021)
for acute coronary syndrome patients, regardless of stenting tech-
nique.5 The primary end point was target vessel failure at 2 years
determined by either invasive coronary angiography or CCTA.
Twenty percent of those in the stentless group and 16% in the
bailout stent group showed target lesion restenosis. Two patients
had recurrent myocardial infarction in the target vessel, which
perhaps might have been prevented by stenting or prolonged dual
antiplatelet therapy.

The authors should be commended on the refinements to the
perfusion balloon technique. Compared with traditional balloon
dilatation, gradual inflation to the intravascular imaging-guided
vessel size likely resulted in reduced dissection and elastic
recoil. Further research trialing this strategy with both drug-eluting
balloons and drug-eluting stents is clearly needed. Indeed, at
present, the applicability of the perfusion balloon is questionable.
The population was highly selective, with 70% of patients
excluded due to lesion characteristics (including bifurcation le-
sions and those over 20 mm) and cardiogenic shock. Similarly,
despite limited evidence, aspiration thrombectomy was used in
almost half the population. There is further concern that the
reduced coronary blood flow through small perfusion balloons
might lead to the operator choosing more aggressive anti-
coagulation, exacerbating any bleeding. Lastly, procedural time
was 102 minutes, which might sound beyond the pale to many
interventionalists when treating a “type A” lesion or an after-hours
ST-elevation myocardial infarction. Despite this, this repurposed
old technology might yet become part of cardiologists’ arma-
mentarium in treating those at high bleeding risk in addition to
those with coronary perforation.
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