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ABSTRACT

Introduction and objectives: Coronary bifurcation lesions are a common scenario in our interventional practice and can be
challenging for our routine clinical practice. Yet despite the existence of well-defined techniques, side-branch compromise is still
the most important problem. Currently, the standard strategy recommended is a 1-stent technique: balloon angioplasty and
provisional stenting. Published non-randomized data reveal that in up to 26% of the cases the indication for rotational atherectomy
was to preserve the side-branch. A randomized comparison between rotational atherectomy and provisional stenting (RAPS) and
standard strategy (SS) for the management of bifurcation lesions is needed at this point.

Methods: We conducted a single center, prospective, randomized pilot study of consecutive patients from our center with bifurcation
lesions. We compared the RAPS strategy to the SS. Lesions had to be located in the main vessel only. The bifurcation lesion angle
was recorded. The primary endpoint was the need for side-branch therapy.

Results: 148 patients were included: 74 patients (95 rotational atherectomy) were enrolled in the RAPS group and 74 patients in
the SS group. The bifurcation lesion most frequently treated was that of the proximal left anterior descending coronary artery. The
primary endpoint was lower in the RAPS group compared to the SS group (1.1 vs 31.2%; P < .001). Target vessel failure (TVF)
was 13.1% and 24.8% (P = .04) in RAPS and SS, respectively. Both the primary endpoint and TVF were higher with bifurcation
lesion angles < 70° compared to bifurcation lesion angles > 70° (P = .03 and P = .02) in both groups.

Conclusions: The need for side-branch therapy and TVF was lower when the RAPS strategy was used compared to the SS.
Bifurcation lesion angles < 70° are associated with higher side-branch compromise and TVF rates. The SS was associated with a
4.92-fold higher risk of side-branch compromise compared to the RAPS strategy with bifurcation lesion angles < 70°. These data
reinforce the idea of the overall clinical relevance of the RAPS strategy regarding the patency of the side-branch.

Keywords: Bifurcation lesion. Rotational atherectomy. Side-branch compromise. Coronary calcification. Bifurcation angle.

Abordaje de las lesiones en bifurcaciéon con aterectomia rotacional:
estudio piloto

RESUMEN

Introduccion y objetivos: Durante el intervencionismo coronario percutaneo es frecuente observar lesiones coronarias que afectan
a las bifurcaciones. El compromiso de la rama lateral es la principal complicacién observada con las diversas técnicas descritas
para su tratamiento. La estrategia convencional (EC) recomendada en la actualidad es la colocacién de un stent condicional. Los
datos publicados de estudios no aleatorizados muestran que hasta en el 26% de los casos la indicacién de la aterectomia rotacional
fue el tratamiento de lesiones en las bifurcaciones. Es necesario el desarrollo de un estudio aleatorizado que compare la estrategia
de aterectomia rotacional y stent condicional (ARSC) frente a la EC.

Métodos: Estudio piloto aleatorizado, prospectivo, de un solo centro, en pacientes con enfermedad coronaria en una bifurcacion.
Se comparé la estrategia de ARSC con la EC. Se prestd especial atencién al angulo de la bifurcacién. El objetivo primario evalia
la necesidad de tratamiento de la rama lateral con ambas técnicas.
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Resultados: Se incluyeron 148 pacientes: 74 (95 aterectomias rotacionales) en el grupo de ARSC y 74 en el grupo de EC. El objetivo
primario fue menor con la ARSC que con la EC: 1,1% frente a 31,2% (p < 0,001). El objetivo de fallo del vaso tratado (FVT) fue
del 13,1% en el grupo de ARSC y del 24,8% en el grupo de EC (p = 0,04). El objetivo primario y el FVT fueron mayores si la
lesién era en una bifurcacion < 70° en comparacién con una bifurcacién > 70° en ambos grupos (p = 0,03 y p = 0,02).

Conclusiones: La necesidad de tratamiento de la rama lateral y el FVT fueron menores con la estrategia de ARSC que con la EC.
Un angulo < 70° en la bifurcacién aumenta el riesgo de compromiso de la rama lateral y las tasas de FVT. La EC se asoci6 a un
incremento del riesgo de compromiso de la rama lateral de 4,92 veces cuando el angulo de la bifurcacién era < 70°. Estos datos
sugieren que el abordaje de lesiones en una bifurcacién mediante aterectomia rotacional podria tener un beneficio clinico global.

Palabras clave: Lesion en bifurcacién. Angulo de la bifurcacién. Aterectomia rotacional. Compromiso de rama lateral. Calcificacion

coronaria.

Abbreviations

CBL: coronary bifurcation lesion. PCI: percutaneous coronary intervention. RA: rotational atherectomy. RAPS: rotational atherectomy

and provisional stenting. SS: standard strategy. SB: side-branch.

INTRODUCTION

Over the last few years, the profile of patients referred to undergo
a coronary angiography has become worse. Similarly, angio-
graphic findings have become worse as well. Recently, De Maria
et al.! published a study on the management of calcified lesions.
They provided a nice contemporary overview on the management
of calcified lesions in the catheterization laboratory focusing on
the technologies available, intravascular imaging, and technical
complexities. However, an important marker of procedural
complexity was omitted: coronary bifurcation lesions. CBLs are
often seen in interventional practice and can be challenging in
our routine clinical practice. Yet spite the existence of several
well-defined techniques to perform a percutaneous coronary
intervention (PCI) on a CBL, side-branch compromise is still the
most important problem.?® Currently, the standard strategy (SS)
recommended for the management of CBL is a 1-stent technique®*
(balloon angioplasty and provisional stenting) since it has proven
to be non-inferior to the elective 2-stent technique.® It is well-
known that rotational atherectomy (RA) is underused during the
PCI® and no specific randomized data are available regarding its
role in the management of CBL. The role of RA in this setting
has been suggested in different studies not designed for that
purpose. Data published reveal that in up to 26% of the cases the
indication for RA was to preserve the side-branch.”® As far as we
know, this extended use of RA is an off-label indication that has
not been specifically tested in a randomized study. We report the
procedural and long-term results of the rotational atherectomy
and provisional stenting (RAPS) strategy compared to the SS
(balloon angioplasty and provisional stenting) in a randomized
pilot study.

METHODS
Study population

We conducted a single center, prospective, randomized pilot study
of consecutive patients from our center with bifurcation lesions
located only in main vessel (BLMV) and who were screened before
being recruited. The angiographic criteria to define the CBLs that
were eligible for the study were: a/) lesions: > 70% located in a
major bifurcation point regardless of the length, morphology, and
angulation of the bifurcation lesion; b) thrombolysis in myocardial
infarction (TIMI) flow grade > 2 on both the main vessel (MV)

and the side-branch (SB); ¢/ MV visual diameter: > 2.5 mm; and
4.0. SB visual diameter: > 2.0 mm. The presence of a heavily
calcified lesion was not a prerequisite to enter the study.

The inclusion criteria were patients > 18 years who signed their
informed consent with Medina lesions type 1.0.0; 1.1.0 and 0.1.0
and who were eligible to undergo either one of the 2 strategies and
with no confirmed or suspected contraindications for prolonged
dual antiplatelet therapy.

The exclusion criteria were: a) SB < 2 mm; b) lesions with
thrombus or dissection; ¢/ vein graft lesions; d) cases of a single
main vessel with severe left ventricle dysfunction (EF < 30%);
e/ hemodynamically unstable patients; f/ contraindication for
prolonged dual antiplatelet treatment; g/ life expectancy < 1 year;
and h) patient refusal.

Procedures

The random assignment of patients to the different treatment
groups was done using the EPIDAT 4.0 software. After obtaining
the patients’ informed consent they were randomized in a 1:1 ratio
to the RAPS group, RA group or SS group. Patients were revascu-
larized according to the current recommendations.’'? In the SS
group the strategy used was left to the operator's discretion: 1 or
2 wires, previous BA or direct stenting, 1- or 2-stent technique,
etc. Everything was decided in each case by the operator. In the
RAPS group a single RotaWire was used in the main vessel and
only in this vessel rotational atherectomy would be performed
(videos 1-7 of the supplementary data).

The baseline clinical data collected include demographics and the
patients’ cardiovascular past medical history and comorbid condi-
tions. Both the angiographic and PCI data were recorded. The RA
technique was performed following the current recommendations.®
CBLs were classified according to their angles: < 70° or > 70°. Two
different operators assessed each individual case.

Endpoints
The primary endpoint was defined as "need for side-branch

therapy”. This "need for side-branch therapy” was considered in
the presence of clinical, ECG or hemodynamic signs suggestive of
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TIMI flow < 2 and/or ostial stenosis > 70%.!' In contrast, “side-
branch compromise” was considered when in the presence of
impaired SB stenosis or TIMI flow whether severe or not. The
secondary endpoints were: a) Target vessel failure (TVF): a
composite of cardiac death, culprit vessel myocardial infarction,
target vessel restenosis, and target bifurcation restenosis at the
follow-up (appendix of the supplementary data); b) Angiographic
outcomes: B.1. Procedural and annual assessment success rate and
its correlation with the bifurcation angle. Procedural success was
defined as TIMI flow grade-3 in both the MV and the SB and a
visual residual stenosis < 20% in the MV, B.2. Angiographic
complications rate including stent thrombosis, dissection, occlu-
sion, perforation, no-reflow, target lesion restenosis (TLR), and
target bifurcation restenosis at the FUP. ¢/ The major adverse
cardiovascular and cerebrovascular events (MACCE). Other rele-
vant conditions such as hemorrhages, need for transfusion, and
kidney disease were also recorded. All deaths were considered
cardiac unless a definite non-cardiac cause was established. Both
the bifurcation technique and stent used were left to the operator’s
discretion.

The periprocedural drugs and laboratory test definitions are
shown on in the appendix of the supplementary data. After
discharge, the patients’ clinical follow-up was conducted through
personal interviews or phone calls every 6 months. Patients under-
went angiographic control clinically driven only. The monitoring
of cardiovascular risk factors, drugs compliance, and blood test
controls were left to the discretion of the referring physician.

The aforementioned study has been conducted in full compliance
with The Code of Ethics of the World Medical Association Decla-
ration of Helsinki. Also, it has been approved by the hospital local
ethics committee. The patients’ written informed consent was
obtained too.

Sample size

No randomized studies on this subset are available so we could
not use the sample size formula. Instead, we used the ARCSIN
approximation function and estimated that, at least, 60 subjects
should be included in each group to find statistically significant
differences (accepting an alpha risk of 0.05 and a beta risk of 0.2
in two-sided tests). A drop-out rate < 1% was anticipated.

Statistical analysis

Data were expressed as means + standard deviation (SD) for the
continuous variables and as frequencies and percentages for the
categorical ones. The FUP period was expressed as the median
with its interquartile range [IQOR]. The chi-square or Fisher's exact
tests that assessed the effect and accuracy analyses with the
prevalence ratio and 95% confidence interval, when necessary,
were used to compare the continuous and categorical variables,
respectively. The Mann-Whitney test was used to study the
non-parametric variables. Cox regression models were used to
perform univariate analyses to estimate the associated hazard-
ratio of death and composite endpoints at the FUP. A multivariate
analysis was performed as well. The Kaplan-Meier estimates were
used to determine the time-to-event outcomes, overall survival
rate, and MACCE-free survival rate. We tested the equality of the
estimated survival curves using the stratified log-rank test. All
analyses were performed using the Statistical Package for Social
Scientists (SPSS Inc., 20.0 for Windows). P values < .05 were
considered statistically significant in all of the tests.
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Table 1. Baseline characteristics

Baseline clinical data RAPS SS P
(N =74) (N =74)

Age (mean; SD) 78 (10) 74 (7) NS
Males (n; %) 60 (81.2) 58 (78.1) NS
Weight (mean; SD) 73.9(11.9) 75.4 (11.4) NS
Height (m) (mean; SD) 1.64 (0.7) 1.66 (0.6) NS
Body mass index (mean; SD) 27.11 (3.4) 29.24 (11.4) NS
Current/Previous smoker (n; %) 46 (62.1) 53 (71.6) NS
Hypertension (n; %) 62 (92.2) 74 (100) NS
Diabetes mellitus (n; %) 29 (39.1) 30 (40.6) NS
Dyslipidemia (n; %) 69 (93.2) 62 (83.7) NS
Left ventricle ejection fraction < 45 (%) 28 (37.8) 14 (18.7) .03
Previous myocardial infarction (n; %) 42 (56.7) 37 (50) NS
Previous angioplasty 42 (56.7) 32 (43.2) NS
Previous Stroke (n; %) 10 (14.1) 18 (24.3) NS
Peripheral vascular disease (n; %) 16 (21.6) 23 (31) NS
L-Euroscore (mean; DS) 21.14 (22.15) 13.7 (18.7) NS
Syntax Score (mean; DS) 34.05 (17.9) 31.57 (17.9) NS

Clinical onset (n; %)

Stable angina 14 (19) 20 (27) NS
NSTEMI 40 (54) 47 (63.5) NS
STEMI 20 (27) 7(9.4) NS
Discarded for cardiac surgery (n; %) 24 (32.4) 20 (27) NS
NYHA Class > Il 8(9.3) 9(12.1) NS
CCS I-11 57 (77) 41 (55.4) NS
ccs v 17 (23) 32 (44.6) NS

CCS, Canadian Class Classification angina score; NS, not significant; NSTEMI,
non-ST-elevation acute myocardial infarction; NYHA: New York Heart Association;
RAPS, rotational atherectomy and provisional stenting; SS, standard strategy; SD,
standard deviation; STEMI, ST-segment elevation myocardial infarction.

RESULTS

One-hundred and seventy-three out of 1028 patients who underwent
a PCI between January 2015 and December 2018 were considered
eligible to enter the study: 13 refused to participate, 8 patients
dropped-out, and 4 patients withdrew their informed consent. Finally,
148 patients were included: 74 patients (95 RAs) were recruited in
the RAPS group and 74 patients in the SS group. The inclusion/
exclusion flowchart is shown on figure 1 of the supplementary data.

The baseline clinical, angiographic, and procedural data are shown
on table 1 and table 2. No sex-based differences were seen. Only the
prevalence of a left ventricular ejection fraction < 45% was different
between the groups: P = .03. No calcification, tortuosity or bifurca-
tion angle differences were reported. The most common bifurcation
was found at the first diagonal branch of the proximal left anterior
descending coronary artery (D1-LAD) (51%) followed by the distal
left main coronary artery (LMCA)/ostial LAD (22.5%) No inter-group
differences in single vs staged revascularization were seen.
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Table 2. Angiographic and procedural data
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Angiographic/procedural data RAPS SS P Angiographic/procedural data RAPS SS P
(N =74) (N =74) (N =74) (N=74)
6-Fr sheath (n; %) 62 (88) 60 (81.2) NS Wire
Radial Approach (n; %) 29 (39.1) 30 (40.6) Floppy [n (%] 88 (92.4) N/A NS
Femoral approach (n; %) 45 (60.9) 44 (59.3) Directly advanced [n (%)] 84 (88.5) N/A NS
Coadjuvant therapy (n; %) Burr size < 1.5 mm 76 (80) N/A NS
Heparin 21 (28.1) 29 (40.6) NS Speed (rpm) (mean; SD) 134650 (5670) N/A NS
Bivaluridin 42 (56.3) 23 (31.2) .01 Rotational atherectomies performed 95 (1.28) N/A NS
(% per patient)
Glycoprotein inhibitors 11 (15.9) 23 (31.2) NS
Burr-to-artery ratio (mean; SD) 0.55 (.04) N/A
Right Dominance (n; %) 64 (87.5) 64 (87.5) NS
Number of balloons per lesion 13 46 .02
Vessel disease (n; %)
Stent (n)
Left Main coronary artery 15 (20.3) 14 (18.7) NS
Number of stents per lesion 1.6 23 .04
Left anterior descending coronary 72 (98.4) 57 (78.1) .02
artery Number of stents per patient 2.7 2.33 NS
Left circumflex artery 47 (64.1) 55 (71.8) NS Bare-metal stent [n (%)] 24 (12.7) 22 (23.2) NS
Right coronary artery 54 (73.4) 57 (78.1) NS Drug-eluting stent [n (%)] 167 (86.9) 72 (76.7) NS
Number of diseased vessels (n; %) Stenting technique [n (%)]
1 vessel 10 (13.5) 13 (17.53) NS Provisional stenting 64 (100) 41 (55.4) .04
2 vessels 22 (29.7) 24 (32.4) NS Two-stent initial approach technique 0 28 (37.8) <.001
3 vessels 34 (45.9) 31(41.8) NS Optimal treatment of the proximal 48 (64.8) 24 (32.4) < .05
LAD
4 vessels 8(10.8) 6 (8.1) NS
Final kissing balloon technique 1(1.5) 59 (79.7) <.001
Multivessel (n; %) 60 (81.2) 53 (71.8) NS
Final inflation pressure (atm) 18 14 .05
Coronary calcification (%)
. Initial vessel diameter 2.41(0.34) 2.89 (0.26) .009
Mild 28 36 NS (Me; IQR) (mm)
Moderate-severe 72 64 NS Final vessel diameter (Me, IQR) (mm) 3.1 (1.9) 2.95 (0.37) NS
B2C lesions (n; %) 94 (98.4) 60 (81.2) 048 Maximum length stented 56 (48) 44 (26.1) .005
] L . . (Me; 1QR) (mm)
Medina classification of bifurcation
lesions (n; %) Procedural time (min) (mean; SD) 78.8 (30) 98 (21) .04
1.0.0 46 (48.4) 17 (23) 04 Fluoroscopy time (min) (mean; SD) 13(7) 29.2 (21) 02
1.1.0 32 (33.6) 22(29.7) NS Contrast media (ml) (mean; SD) 179 (74) 221 (73) .05
0.1.0 17 (17.8) 30 (40.1) .03 IVus/oct 7(9.4) 11 (14.8) NS
Bifurcation angle (n; %)
<70° 46 (62) 50 (67.5) NS
> 70° 28 (38) 24 (32.5) NS

IVUS, intravascular ultrasound; Me, median; NS, not significant; NYHA, New York Heart Association; OCT, optical coherence tomography; SD, standard deviation.

Long-term follow-up

Both the clinical and angiographic success rates and outcomes
were available for the entire population with a median FUP of
4.08 years [IOR: 3.18-4.78 years]. Both the all-cause and cardio-
vascular mortality rates were similar in both groups. The need for
side-branch therapy was consistently lower in the RAPS strategy
compared to the SS: 1.1% vs 27% (P < .001) (table 3). TVF was
12.1% and 24.8% (P =.04) in the RAPS strategy compared to the

SS, respectively. Also, the statistical analysis confirmed that the
use of the RA technique significantly reduced the risk of target
vessel restenosis (P = .04), TLR (0.02), target bifurcation restenosis
(P = .03), and major adverse cardiovascular events (P = .03). A
positive correlation (r = 0.673, P = .03) was seen between the
need for SB therapy and CBL angles < 70°. The strongest corre-
lation was observed at the proximal D1-LAD: r = 0.79, P = .03.
A weak but positive correlation was seen between the LMCA-LAD
arteries angle (r = 0.412, P = .04) and the LMCA-LCx arteries
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Table 3. Major adverse cardiovascular events at the follow-up

RAPS SS P
(N =74) (N =74)
Clinical success (%) 98.6 98 NS
A L . .
(huspitalizat‘;:;‘:) [n (%)] mereliy s 2021 "
With procedure 2(2.7) 2(2.7)
With rotational atherectomy 1(1.3) N/A
Angiographic success (%) 96.5 975 NS
Angiographic complications [n (%)]
Unable to advance the wire 1(1.3) 2(2.7) NS
Burr entrapment 0 N/A NS
Unable to deliver the stent 1(1.3) 2(2.7) NS
Coronary dissection 1(1.3) 6(8,1) .024
Side-branch compromise* 2(2.7) 23 (31) <.001
Need for side-branch therapy** 1(1.3) 20 (27) <.001
Perforation 0 0 NS
Cardiac tamponade 0 0 NS
Stent thrombosis 0 0 NS
Need for pacemaker implantation 0 0 NS
Zn;éflow compromise (TIMI < 2) 0 2(2) NS
MACCE (4.08 years, ICA: 3.18-4.78)
GLOBAL: 27 (36.4%) 18 (25%) 30 (40.6%) .03

Overall death rate 15 (20.3%) 16 (21.8%) NS
Hospitalization 3 (4%) 3 (4%) NS
30 days 4 (5.4%) 5 (6.7%) NS
Cardiac Death 5 (6.7%) 7 (9.4%) NS
Non-cardiac Death 9(12.1%) 7(9.4%) NS

Stroke 2(2.7%) 7(9.4%) .02

TVF 9(12.1%) 18 (24.8 %) .04

TLR 2(2.7%) 11 (14.8%) .02

TVR 3 (4%) 7(9.4%) .03

TBR 2(2.7%) 7 (9.4%) 03

Stent thrombosis 0 0 NS

ICA, interquartile amplitude; MACCE, major adverse cardiovascular and cerebrovas-
cular events; NS, not significant; RAPS, rotational atherectomy and provisional stenting;
SS, standard strategy; TBR, target bifurcation restenosis; TLR, target lesion restenosis;
TVF, target vessel failure (composite of cardiac death, culprit vessel myocardial infarc-
tion); TVR, target vessel restenosis.

* Shift plaque defined as ostial side-branch stenosis > 70% and/or TIMI flow < 3.

** Treatment included: a) angioplasty with conventional or drug-eluting balloon;
b) bare-metal stent or drug-eluting stent.

angle (r = 0.342, P = .004). The sum of SS plus CBL angles < 70°
was associated with a higher risk of SB compromise and TVF (OR,
4.92; 95%CI, 1.78-14.1; P = .03)
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DISCUSSION
Main findings

The main findings of this study are: a) the RAPS strategy for the
management for CBLs minimizes the compromise of the SB, need
for SB therapy, and TVF compared to the SS; b) There was a strong
correlation between the compromise of the SB and acute CBL
angles (< 70°); ¢/ The SS was associated with a 4.92-fold higher
risk of SB compromise compared to the RAPS strategy in CBL
angles < 70°.

CBLs are a common thing in our interventional practice and can
be challenging in our routine clinical practice. Side-branch
compromise is still the most important problem. To our knowl-
edge, this is the first randomized study that addressed this issue
and described the role of RA in the management of CBLs. Former
studies not specifically designed to address this specific question
had already suggested this.®“!2!® We reported sustained short-
term benefits of the RAPS strategy at the long-term follow up.
Some differences had been previously reported,’* which is why
differences in the primary endpoint could be expected, but still
not so significant.

As a hypothesis-generating pilot study we defined a procedural
primary endpoint.!! Selecting a "procedural” primary endpoint at
this stage is a reasonable thing to do since the occlusion of large
SBs is a serious complication that leads to adverse clinical
outcomes.''* We studied whether the RAPS strategy could be as
good as the SS for the management of CBL by comparing the
compromise of the SB.'>!7 Still, the current clinical practice guide-
lines minimize the indications for RA to heavily calcified lesions
and rigid ostial lesions,'® although an expert consensus document
recently published includes more extensive indications.® The real-
world use of RA for plaque modification in is nothing new.’
Actually, in the absence of plaque modification there are more
chances of procedural failure, stent underexpansion, in-stent reste-
nosis, and major clinical complications.?"'® Schwartz et al use it
in up to 26% of their population.’

Percutaneous coronary intervention and bifurcation technique

Only BLMVs were included.!® Bifurcations are true bifurcations
when a significant SB runs the risk of being compromised regard-
less of whether the disease reaches it or not. Thus, maybe we
should rename them as “complex CBLs", that is, those where the
SB has baseline disease (1.1.1 in the Medina classification) and
"simple CBLs", those without baseline disease (again according to
the Medina score). There is wide consensus that the main objective
of complex PCIs in the management of CBLs is to keep the patency
of both vessels regardless of the PCI technique used and the
location of the lesion.? For many years we have been focused on
the optimization of SB, but clinical events such as TLR mostly
occur in the main vessel.?’ In up to 20% of the cases, the SB
requires a stent, which means that the proper preparation of the
CBL is essential.®!%?!

What the best bifurcation technique is for the management of CBL
is still under discussion. Currently, the standard strategy recom-
mended for the management of CBL is a 1-stent technique.*
Ideally, the technique selected should provide an easy access for a
second stent in the SB even if conventional approach with a 1-stent
technique is planned. In our cohort, the RA facilitated this approach.
According to cumulative clinical trial data® we reported a high rate
of provisional stenting in the RAPS strategy that proved non-inferior
to the elective 2-stent technique*® and ever better for the manage-
ment of periprocedural myocardial infarction.?” The kissing balloon
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technique is being systematically used in cases of large territories
supplied by the SB or when the SB exhibits flow impairment after
MV stenting. Sometimes, in such situations a second stent is
implanted in the SB.?* The differences reported in our population
regarding the optimal treatment of the proximal LAD and final
kissing balloon and 2-stent technique used are still under discus-
sion. We saw a 4-fold higher rate of the balloon technique in the
SS. Maybe these differences were due to the tight lesions described:
in the SS there was a need of a step-up ballooning to cross and
dilate the lesions and eventually for the final optimization of the
stents. Eventually, at least 3 or 4 balloons were needed. Interest-
ingly, as previously reported, when the final kissing balloon tech-
nique was used, the optimal treatment of the proximal LAD
produced no benefit at all.>* Maybe this was the case because the
stent located in the main vessel is properly expanded after using
the kissing balloon technique. We saw a lower need for SB treat-
ment and TVF rates”'®% in the RAPS strategy than previously
reported.

Role of rotational atherectomy for the management
of bifurcation lesions

The RAPS strategy facilitates the modification of the plaque without
SB compromise by extending provisional stenting?* by a) minimizing
plaque shift, b) optimizing plaque modification, ¢/ reducing the need
for 2 wires/stents and d) improving the stent expansion/apposition.
Otherwise, certain maneuvers used in other strategies to avoid the
occlusion of the SB may cause suboptimal stent expansion/apposi-
tion in the MV, which can be a major cause for stent thrombosis
and restenosis.?!* The bifurcation angle has been suggested as an
important issue for the compromise of the SB.>!"'* In our popula-
tion, the LAD was the most commonly affected coronary artery. The
LAD is particularly appealing given the angle of the origin of the
diagonals. The crux is often at a right angle so it is less of a concern
and the circumflex artery only matters when it is dominant. Acute
CBL angles (< 70°) have shown to increase the compromise of the
SB and, therefore, lead to worse outcomes. In our cohort, "SB
compromise”, "need for SB therapy”, and TVF rates were lower in
CBL angles < 70° both in the RAPS and the SS groups. The small
size of the sample prevented us from drawing definitive conclusions,
but these data were good enough to make us change our daily
methodology: with CBL angles < 70° located in the main vessel
with a large side-branch we use directly the RAPS technique. Maybe
the explanation for the differences seen in the RAPS vs the standard
strategy is the underlying mechanism of action of rotational atherec-
tomy. As a matter of fact, this may explain the higher rates of SB
compromise and need for SB therapy seen in the SS group: a more
controlled plaque modification was achieved with RA that mini-
mized the plaque shift. Unfortunately, our data did not include too
many imaging modalities. In our cohort for events assignment, if
during the PCI procedure any narrowing occurred adjacent to, and/
or involving the origin of a significant SB it was allocated to the
selected strategy used. The decision to use the 1-stent or 2-stent
technique, the type of stent, etc. was left to the operator's discretion.
We should make a few comments on our study population: a)
although most of the patients were unstable, this did not condition
the results in any of the groups; b/ in the RAPS strategy the use of
the jailed wired technique is rare; ¢/ CBL angles < 70° between
branches facilitate the plaque shift.?° Thus, if the TIMI flow recorded
after stent deployment was < 3 or residual stenosis was > 70%
more bail-out balloons and stents were needed, which would explain
the different outcomes seen when using the final kissing balloon
technique; dJ in a number of cases where the standard strategy was
used it was complemented with the kissing balloon inflation tech-
nique at high-pressure balloon inflation instead of the final optimal
treatment of the proximal LAD; and e) the differences seen in the
coronary dissection rate on the angiographic study may be
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suggestive of micro-dissections due to inadequate balloon assess-
ment through conventional angiography, which could be the under-
lying mechanism of the endpoint differences reported; performing
more intravascular ultrasound/optical coherence tomography studies
would provide better assessment here.

Patients were randomized in a 1:1 ratio so the differences seen
in the left ventricular ejection fraction and LAD disease were
absolutely due to the size of the study sample. Although we saw
a lower cardiovascular mortality rate compared to the one
published in the medical literature*'*!527 this study was not
designed to compare the MACCE results between both groups.
Interestingly, the rates of TVF were significantly lower in
the RAPS strategy mainly due to fewer culprit vessel myocardial
infarctions and target vessel restenoses. In any case, our
data underscored the safety profile of the RAPS strategy in
unstable patients and patients with left ventricular dysfunction
(P = .03)

Limitations

We designed and conducted a single-center pilot study. Small
sample sizes have inherent limitations. Our results should be
interpreted with caution as a hypothesis-generating pilot study.
Several confounding factors and biases could be present, which is
why any assessments on this regard should be made with caution
too. The study was extremely underpowered to show clinical
outcome differences, which is why the clinical findings reported
should be considered just exploratory. Our procedural endpoint
and inclusion of BLMVs only could be discussed. There is wide
consensus that the main objective of complex PCsI for the manage-
ment of CBLs is to keep both vessels patent regardless of the PCI
technique used.?

We thought it was the right thing to do to assess the data on the
SB compromise by comparing both techniques used. Over thec
years we have been focusing on optimizing the SB, but clinical
events such as TLR mostly occur in the main vessel.?’ Only
BLMYVs were included.'” A bifurcation should be considered as a
true bifurcation when a significant SB you do not want to lose is
compromised whether it shows coronary stenosis or not. We
should mention that in the management of CBLs with the RAPS
strategy a low rate of SB stenting is associated with a lower rate
of major adverse events and clinically significant rates of reste-
nosis. Therefore, very large numbers of patients are required for
the proper assessment of the differences. Some baseline charac-
teristics of coronary lesions vary depending on the interventional
strategy used (as in the management of B2C lesions) to the point
of impacting the final outcomes. The lack of differences seen in
the stent thrombosis and stroke rates may be associated with the
size of the study sample.

Although statistical significance was not observed, the percentage
of bare metal stents used was numerically higher in the control
group compared to the RAPS group. However, this study is not a
comparison of drug-eluting stents versus bare-metal stents in bifur-
cation disease. These findings could be associated with the differ-
ence seen in TLR/target vessel restenosis, especially if we take into
account that 31.2% of patients from the control group were treated
using 2-stent techniques. We saw that RA followed by drug-eluting
stents was associated with a low rate of MACCE compared to
bare-metal stents. However, this study was not designed to make
comparisons like this one. A higher percentage of bivaluridin was
intentionally used in the RAPS group, but this did not produce any
statistically significant differences. The use of more imaging modal-
ities such as intravascular ultrasound or optical coherence tomog-
raphy is desirable here. FUP was mostly conducted through phone
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calls and it may have underestimated the rate of MACCE. An
off-label indication does not necessarily mean a contraindication of
our promising, but support for the next step: a large randomized
multicenter trial that is about to begin.

CONCLUSIONS

The RAPS strategy for the management of CBL preserves the SB
ostium and minimizes the need for SB therapy compared to the SS.
The rates of "SB compromise”, "need for SB therapy”, and TVF were
higher with CBL angles < 70° for both the RAPS and the SS groups.
Our data reinforce the idea of the overall clinical relevance of the
RAPS strategy to keep the SB patent. Although no large clinical
trials have taken this approach yet, the results published so far are
promising.
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WHAT IS KNOWN ABOUT THE TOPIC?

— Over the last few years, the profile of patients referred to
undergo a coronary angiography has become worse. Simi-
larly, angiographic findings have become worse as well.
With the progressive ageing of the population and the
arrival of better technologies, the balance between offer
and demand in this field is in continuous expansion. Still, the
management of such delicate situations requires profound
knowledge of dedicated techniques and accurate clinical
judgement. Calcified coronary lesions and bifurcated lesions
are a common occurrence that accounts to between 25%
and 30% of all PCls. There are technologies available for the
management of these lesions. The older one is rotational
atherectomy. Currently, the objective is to modify the plaque
since the lack of plaque modification is associated with
more procedural failure, stent underexpansion, in-stent
restenosis, and major clinical complications. Despite the
existence of well-defined techniques for the use of PCI for
the management of CBLs, side-branch compromise is still
the most important complication.

WHAT DOES THIS STUDY ADD?

— The role of rotational atherectomy for the management of
coronary bifurcation lesions has been suggested in different
studies not specifically designed for that purpose. Our
randomized data support the role of the RAPS strategy for
the management of BLMV in a cohort of high-risk patients.
The RAPS strategy provided higher SB patency and lower
TVF. Still, larger studies are needed to shed light on this
question.
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SUPPLEMENTARY DATA

Supplementary data associated with this article can be
found in the online version available at https://doi.org/
10.24875/RECICE.M20000138.
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