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Treatment of ISR constitutes an unmet clinical need affecting 
a  large number of patients1. Percutaneous treatment is 
usually technically straightforward but limited by a  high 
recurrence rate. The previous 2018 European Society of 
Cardiology (ESC) clinical practice guidelines on myocardial 
revascularisation recommended the use of either repeat 
stenting with DES or angioplasty with DCB (both Class I, 
Level of Evidence [LoE] A  recommendations) for treatment 
of ISR1. They also emphasised that a  class effect should not 
be expected for DCB and that intracoronary imaging was of 
value in this anatomic scenario.

DES and DCB are widely available treatment strategies 
providing superior results to those obtained with other 
historical modalities in this setting. Initial randomised clinical 
trials (RCT) comparing new-generation DES with paclitaxel 
DCB for ISR demonstrated the safety and efficacy of both 
strategies2,3. However, compared with DCB, DES provided 
better acute and long-term angiographic results2,3. In the 
relatively favourable scenario of BMS-ISR, only a  marginal 
benefit for target lesion revascularisation (TLR) was found 
with DES after a 3-year follow-up2. Alternatively, in the more 

complex scenario of DES-ISR (where antiproliferative drugs 
have already failed) the acute and late angiographic superiority 
of DES translated into reduced recurrence rates3.

Importantly, the superiority of DES over DCB regarding 
repeat TLR in patients with DES-ISR and the equivalence of 
both strategies in patients with BMS-ISR were subsequently 
confirmed by a  large, comprehensive patient-level meta-
analysis (10 RCT, 1,976  patients)4. However, in this study 
concerns about an adverse safety signal were raised, in terms 
of a numerically higher rate of death or myocardial infarction 
(MI) in patients treated with first-generation DES4. Of note, 
no safety issues were found with new-generation DES. In 
addition, the importance of optimal lesion preparation before 
DCB was not emphasised in some of these RCTs. Recently, 
the 10-year follow-up of the ISAR-DESIRE 3 trial (comparing 
plain balloon, paclitaxel DCB and paclitaxel DES), provided 
the longest clinical follow-up available of patients with 
ISR5. The pairwise comparison between paclitaxel DCB and 
paclitaxel DES resulted in a non-significant difference in the 
primary endpoint (cardiac death, target vessel MI, target 
lesion thrombosis, or TLR) and the secondary endpoint 
(TLR). However, a  landmark analysis found an excess of 
death and cardiac death within 5 years after repeat stenting 
with paclitaxel DES5. Taken together, these findings support 

In-stent restenosis (ISR) is the leading cause of failure of percutaneous coronary intervention (PCI). Primarily based on 
neoatherosclerosis or neointimal hyperplasia, ISR has become less common with advancements in stent technology. Both 
drug-eluting stents (DES) and drug-coated balloons (DCB) have been shown to represent valid alternative options for the 
treatment of ISR, although they come with distinct benefits and limitations. More specifically, despite a substantial equipoise 
in the treatment of ISR of bare metal stents (BMS), DCB have been demonstrated to be less effective than repeat DES 
implantation in treating DES-ISR. As such, 2024 European guidelines on chronic coronary syndromes recommend DES 
over DCB for the treatment of DES-ISR, with a Class I recommendation. However, numerous anatomical and procedural 
factors (e.g., lesion complexity, small vessels, stent underexpansion, or prior multiple stent layers) may impact outcomes and 
could inform treatment modality selection. In light of the current evidence, whether PCI with DES implantation should be 
adopted as the standard treatment for ISR or whether the decision between DCB and DES should be based on a tailored 
approach remains controversial.
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the practical approach taken by many operators to avoid 
the implantation of additional metal layers at least in a  first 
presentation of ISR.

The 2024 ESC clinical practice guideline on chronic coronary 
syndromes provides a nicely balanced discussion on the relative 
values of these distinct alternatives for patients with ISR6. 
However, the final recommendation issued was, in our opinion, 
too rigid: “DES is recommended over DCB for treatment of 
in-DES restenosis”, with Class I, LoE A6. Unfortunately, this 
could be misinterpreted as if DES were the only evidence-based 
treatment for these patients and, accordingly, should always be 
selected. In fact, the data supporting the value of angioplasty 
with DCB in this scenario are robust7, and the common sense 
of endeavouring to avoid additional stent layers is compelling 
for ISR, particularly in patients with ISR and multiple previous 
stent layers, resistant stent underexpansion, ISR on small vessels 
or with diffuse lesions or in ISR involving major bifurcations, 
where further side branch jailing may have untoward clinical 
consequences7. Besides, reducing the intensity and duration 
of the antiplatelet regimen may be appealing in high bleeding 
risk patients. Finally, we should keep in mind that, even with 
the latest-generation DES, the rate of very late stent failure 

(beyond 1  year) may be as high as 2% per year – without 
a plateau – and a “leave nothing behind” strategy might be of 
potential value in this regard. 

In summary, in patients with ISR, while trial evidence shows 
that repeat stenting with DES provides a significant reduction 
in TLR compared with angioplasty with DCB, the marginal 
efficacy gains must be carefully weighed against the potential 
adverse safety risk of multiple stents over time. Ultimately, 
these two strategies are complementary rather than competitive 
and, when carefully selected in individual patients according to 
their clinical and anatomical characteristics, both technologies 
will continue to be of major value to improve clinical outcomes 
in patients with ISR in day-to-day practice.
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First, the biological pattern of contemporary ISR. Due to 
adequate lesion preparation using scoring/cutting/high- 
and ultrahigh-pressure balloons, rotablation, lithoplasty 
and radiological stent enhancement, mechanical factors 
are now less frequently observed as a  cause for ISR. It is 
neoatherosclerosis (NA) – lipid-rich or calcified – that is the 
most frequent cause of ISR that we treat nowadays. NA has 
a time-dependent incidence – circa 70% of very late ISR after 
BMS implantation and 60-75% of late and very late ISR after 
DES implantation, particularly with older-generation DES8. 
Although BMS and older-generation sirolimus- and paclitaxel-
eluting stents (PES) are not available on the market, we still 
treat their long-term failures in the form of NA-ISR. 

Second, DCB are safer than PES, but not safer than other 
DES types. A  wealth of research has proven paclitaxel-
coated balloons (PCB) and DES to be more effective than 
plain balloon angioplasty to treat restenosis after BMS or 
DES implantation5,6. In one of the largest studies, the ISAR-
DESIRE 3 trial, DCB were shown to be safer than PES, albeit 
losing their efficacy to reduce the need for TLR compared 
to DES over time. Not surprisingly, at 10-year follow-up 
there was an excess of death (20.9% vs 9.3%; p=0.028) and 
cardiac death (13.6% vs 5.8%; p=0.047) associated with PES 
compared with DCB5. Three-year follow-up of the modern 
RIBS IV trial proved both the greater efficacy and safety of 
everolimus-eluting stent over DCB to treat ISR – death 7.1% 
versus 7.8% (hazard ratio [HR] 0.91, 95% confidence interval 
[CI]: 0.40-2.06) and thrombosis 1.3% versus 2.3% (HR 0.50, 
95% CI: 0.09-2.71)9. The DAEDALUS study, an individual 
patient meta-analysis including 10 randomised clinical 
trials comparing DCB angioplasty with DES implantation 
for treatment of ISR, revealed a  significant interaction 

between treatment effect and the generation of DES used for 
the treatment of ISR. PCB led to a  lower incidence of the 
composite of death, myocardial infarction and target lesion 
thrombosis compared with PES (HR 0.53, 95% CI: 0.32-
0.87; p=0.012) and to a  similar incidence when compared 
with second-generation DES (HR 1.06, 95% CI: 0.71-1.60; 
p=0.764)10. Unsurprisingly, the inferior performance of PES 
compared to other old and new generations of DES in all 
types of coronary lesions has been shown in virtually all 
randomised trials and their meta-analyses. 

Third, DCB are inferior to DES and lose their initial efficacy 
over time. In the ISAR-DESIRE 3 trial, DCB and PES were 
comparable in terms of 6-8-month percentage diameter stenosis, 
while at 1  year, a higher incidence of TLR was observed with 
DCB (22.1% vs 13.5%; p=0.09)5. In the RIBS IV trial, the 
everolimus-eluting stent was associated with TLR at 3-year 
follow-up compared to DCB (7.1% vs 15.6%, HR 0.43, 95% 
CI: 0.21-0.87; p=0.015)9. The DAEDALUS study showed a risk 
increase in TLR at 3-year follow-up with DCB (adjusted HR 1.38, 
95% CI: 1.05-1.82; p=0.020) compared to DES. The increased 
risk associated with DCB was more pronounced in patients who 
had DES-ISR (HR 1.60, 95% CI: 1.19-2.14; p=0.002)10. Thus, 
the theoretical advantage of avoiding an additional metallic layer 
with DCB does not lead to higher long-term safety or efficacy 
compared to modern DES. Current European guidelines on the 
management of chronic coronary syndromes recommend the use 
of DES over DCB for the treatment of coronary ISR (Class of 
recommendation I, LoE A)6.

Lastly, there is no “one size fits all” in medicine. Intracoronary 
imaging – particularly optical coherence tomography – enables 
a  virtual histological evaluation of restenotic lesions, which 
might support an individualised treatment of ISR by using 
DES or DCB according to its biological pattern. Randomised 
evidence in this regard is still missing.
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