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ABSTRACT

Background: Whether side branch (SB) predilatation should be performed in patients undergoing bifurcation percutaneous
coronary interventions (PCI) remains controversial.

Methods: We performed an observational cohort study across six international centers from 2013 to 2024, as part of the
Prospective Global Registry of PCI in Bifurcation Lesions (PROGRESS-BIFURCATION). We analyzed procedural character-
istics and in-hospital outcomes of patients undergoing provisional bifurcation PCI with and without SB lesion predilatation.
Significant SB lesions were defined as those with >50% diameter stenosis. Multivariable adjusted hazard ratios (aHR) with 95%
confidence intervals [CI] were calculated using mixed effects Cox regression.

Results: Of 1042 lesions treated with provisional bifurcation PCI, 428 (41.1%) had significant SB lesions (true bifurcation
lesions). Among these, 143 (33.4%) underwent predilatation. Lesions that underwent SB predilatation had longer SB lesion
length (median 10.0 mm [IQR 5.0—10.0] vs. 5.0 mm [IQR 5.0—10.0], p = 0.001) and more SB diameter stenosis (median 90%
[IQR 70%—95%] vs. 70% [IQR 60—90]). Technical success (95.1% vs. 87.7%; p = 0.015) and procedural success (93.7% vs. 82.8%;
p =0.003) were more common in the SB predilatation group, although the rates of crossover to a 2-stent technique were also
higher in the SB predilatation group (23.1% vs. 10.9%; p < 0.001). The incidence of procedural complications (22.3% vs. 21.3%,
p=0.897) and in-hospital major adverse cardiovascular events (2.4% vs. 6.4%, p = 0.097) was similar between the groups.
Conclusion: In provisional bifurcation PCI of true bifurcation lesions, SB predilatation was performed in approximately one-
third and was associated with higher technical and procedural success, higher rates to crossover to a 2-stent technique, and
similar incidence of in-hospital and long-term follow-up outcomes.

1 | Introduction coronary interventions (PCIs) [1-3]. However, side-branch (SB)

compromise can occur in up to 15-20% of the cases [4, 5].
Provisional stenting using only one stent in the main vessel Predilatation of the SB may decrease the risk of SB compromise
(MV) is the preferred strategy in most bifurcation percutaneous and facilitate SB recrossing; however, the benefit of SB
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predilatation in provisional bifurcation PCI is still under debate
[6]. We compared the procedural, in-hospital, and long-term
outcomes of SB predilatation versus no SB predilatation in
provisional bifurcation PCI in a multicenter bifurcation registry.

2 | Methods

The study patients were part of a global, observational, ret-
rospective and prospective cohort study across 6 centers in
the United States, Russia, and Turkey between 2013 and 2024
(different centers joined at different times), as part of the
Prospective Global Registry of PCI in Bifurcation Lesions
(PROGRESS-BIFURCATION, NCT05100992). In patients
undergoing provisional bifurcation PCI for true bifurcation
lesions, outcomes were compared between those with versus
those without SB predilatation. Study data were collected and
managed using REDCap (Research Electronic Data Capture)
electronic data capture tools hosted at the Minneapolis Heart
Institute Foundation. The study was approved by the insti-
tutional review board of each center.

2.1 | Definitions

Bifurcation lesions were defined as coronary artery stenoses
occurring adjacent to and/or involving the origin of a significant
(>1.5mm) SB [7]. True bifurcation lesions were defined as
those with SB stenosis (>50%) as well as significant MV (>50%,
Medina classification 1.1.1, 1.0.1, or 0.1.1) lesions. Assessment
of coronary artery stenosis was based on invasive coronary
angiography visual estimation by the operator.

Provisional stenting was performed according to the European
Bifurcation Club (EBC) consensus document [8]. Technical
success was defined as the achievement of <30% residual
diameter stenosis and thrombolysis in myocardial infarction
(TIMI) 3 flow in both MV and SB (when SB PCI was attempted).
Procedural success was defined as the achievement of technical
success without in-hospital major adverse cardiac events
(MACE). In-hospital MACE was defined as the composite of all-
cause mortality, myocardial infarction (MI), urgent repeat
revascularization with either PCI or coronary artery bypass
graft (CABG) surgery, and cardiac tamponade requiring either
pericardiocentesis or surgery before hospital discharge.
Periprocedural MI was defined using the Third Universal Def-
inition of MI (type 4a MI), that is, elevation of cardiac troponin
values associated with either (1) symptoms suggestive of myo-
cardial ischemia, or (2) new ischemic electrocardiographic
changes or new left bundle branch block, or (3) angiographic
loss of patency of a major coronary artery, or (4) imaging
demonstration of new loss of viable myocardium or new
regional wall motion abnormality [9]. Long-term MACE was
defined as composite of all-cause mortality, MI, stroke, target-
vessel revascularization with either PCI or CABG.

2.2 | Statistical Analysis

Categorical variables were expressed as n (percentages) and
were compared using the Pearson's chi-square test. Continuous

variables are presented as mean + standard deviation or as
median (interquartile range) and were compared using the
independent-samples t-test for normally distributed variables
and the Mann—Whitney U test for non-parametric variables, as
appropriate. The effect of SB predilatation on technical success
and periprocedural or in-hospital MACE was examined using
univariable logistic regression; thereafter, multivariable adjust-
ment was performed by entering variables exhibiting significant
univariable association (p < 0.10) in the models. Variables were
selected based on clinical/angiographic significance.

Long-term outcomes were based on Kaplan—Meier estimates in
time-to-first-event analysis with log-rank test and mixed effects
Cox proportional hazard ratios (HR). HRs were adjusted for
confounding using a multivariable analysis including baseline
and angiographic characteristics. All statistical analyses were
performed using R Statistical Software, version 4.4.0 (R Foun-
dation for Statistical Computing, Vienna, Austria). A p value of
<0.05 was considered statistically significant (Figure 1).

3 | Results

Out of 1549 bifurcation PCIs (1333 patients), 1042 (67.3%) were
performed using the provisional technique, of which 428
(41.1%) were performed in true bifurcations and were included
in the present analysis. SB predilatation was performed in 143
of 428 lesions (33.4%). Patients in the SB predilatation group
had a lower prevalence of hypertension, lower left ventricular
ejection fraction, and a higher prevalence of peripheral arterial
disease (Table 1). Table 2 shows angiographic characteristics of
the study lesions and procedural techniques. The SB pre-
dilatation group had higher SB diameter stenosis and longer SB
lesion length, with 126 lesions (88.1%) exhibiting severe stenosis
in the SB (defined as > 70% SB stenosis).

As shown in Figure 1, SB predilatation was associated with
higher rates of technical (95.1% vs. 87.7%; p = 0.015) and pro-
cedural (93.7% vs. 82.8%; p = 0.003) success. Logistic regression
analysis revealed that SB predilatation was independently
associated with technical (OR 3.38; 95% CI 1.15—12.7; p = 0.04)
and procedural (OR 5.53; 95% CI 1.78—17.20; p = 0.003) success.
Crossover to a 2-stent technique was higher in the SB pre-
dilatation group (23.1 vs. 10.9%; p < 0.001). As shown in Table 3,
in-hospital complications and SB occlusion rates were similar
between groups, as was procedural time (76.4 [54.9—107.3] vs.
75.0 [49.0—113.6] min; p =0.318) and fluoroscopic time (20.6
[13.9—29.2] vs. 19.6 [12.0—33.1] min; p = 0.803) times, air kerma
radiation dose (1.45 [1.03—2.05] vs. 1.21 [0.78—2.03] gray;
p=0.074), and contrast volume (180 [140—210] vs. 160
[51-103] mL; p =0.557).

In a subgroup analysis excluding patients with crossover to a
2-stent technique, SB predilatation remained associated with
higher technical (93.6% vs. 86.2%; p=0.04) and procedural
(90.6% vs. 81.6%; p = 0.04) success, and similar incidence of in-
hospital complications and long-term follow-up MACE. These
results are displayed in Supporting Information S1: Tables 1-3.

All steps of the provisional technique according to EBC con-
sensus were more frequently performed in patients who
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FIGURE 1 | Procedural outcomes with SB predilatation versus non-SB predilatation provisional bifurcation PCI.

TABLE 1 | Comparison of baseline clinical characteristics of patients who underwent SB predilatation versus non-SB predilatation in provi-
sional bifurcation PCI.

Variables No SB predilatation (n = 251) SB predilatation (n =125) p value
Age (years) 66.54 +11.70 65.98 +12.63 0.543
Gender, male 72.1% (176) 83.9% (104) 0.013
BMI 30.03 +6.23 29.40 + 5.35 0.495
Hypertension 80.7% (197) 69.4% (86) 0.014
Dyslipidemia 77.9% (190) 78.2% (97) 0.938
Smoking, current 16.7% (42) 20.8% (26) 0.334
Diabetes mellitus 33.3% (81) 33.9% (42) 0.918
Left ventricular ejection fraction (%) 55.46 + 12.41 51.35+14.32 0.014
Family history of CAD 23.4% (55) 21.7% (26) 0.712
Heart failure 20.2% (49) 23.4% (29) 0.475
Prior CABG 14.8% (36) 16.9% (21) 0.585
Prior PCI 43.0% (105) 40.3% (50) 0.619
Prior MI 36.9% (90) 33.3% (41) 0.503
Cerebrovascular disease 11.5% (28) 11.3% (14) 0.947
Peripheral arterial disease 4.9% (12) 12.1% (15) 0.013
CAD presentation 0.397
Stable angina 29.5% (71) 28.7% (35)

Unstable angina 21.6% (52) 16.4% (20)

NSTEMI 25.7% (62) 30.3% (37)

STEMI 12.9% (31) 18.0% (22)

No symptoms 10.0% (24) 5.7% (7)

Nonischemic sypmtoms 0.4% (1) 0.8% (1)

Baseline creatinine (mg/dL) 1.00 [0.81, 1.22] 0.97 [0.80, 1.19] 0.141

Note: Bold values indicate statistically significant.
Abbreviations: CABG = coronary artery bypass graft, CAD = coronary artery disease, MI = myocardial infarction, NSTEMI = non-ST segment elevation myocardial
infarction, PCI = percutaneous coronary intervention, STEMI = ST segment elevation myocardial infarction.

1351 of 1534

85U8017 SUOLLLIOD BA 810 3(edl|dde ayy Aq peusenob ae sejolie O ‘8sn Jo sa|ni Joj Afq1T8UlUO A8]IA UO (SUORIPUOD-PUR-SWBIALI0O" AB | IMAe.q) 18U [UO//:SANY) SUORIPUOD pue SWB | 8L 88S *[9202/70/ET] U0 AkeiqiTauluo Ae|Im ‘ASBAIUN IR A We |V |-WZzad AQ S9YTE PI9/Z00T 0T/I0pAL0D" A8 | Ake.q1|pulUO//:SANY WoJy pepeo|umod ‘9 ‘5202 ‘X92.22ST



TABLE 2 | Angiographic comparison of SB predilatation vs non-SB predilatation in provisional bifurcation PCI lesions.
No SB SB

Variables predilatation (n = 285) predilatation (n =143) p value
LM stenosis (%) 0.00 [0.00, 30.00] 5.00 [0.00, 47.50] 0.237
Proximal LAD stenosis (%) 70.00 [30.00, 90.00] 70.00 [30.00, 90.00] 0.505
Mid-distal LAD, diagonal stenosis (%) 80.00 [50.00, 95.00] 90.00 [71.25, 99.00] 0.009
CIRC, OM, LPDA, LPL branches stenosis (%) 70.00 [30.00, 90.00] 70.00 [30.00, 95.00] 0.323
RCA, RPDA, RPL branches stenosis (%) 70.00 [30.00, 100.00] 60.00 [30.00, 100.00] 0.559
Ostial lesion (within 5 mm of aortocoronary ostium) 6.5% (18) 7.8% (11) 0.627
Proximal main vessel 0.632
LMCA 17.6% (50) 18.2% (26)
LAD 51.1% (145) 52.4% (75)
RCA 13.0% (37) 9.1% (13)
Circumflex 16.5% (47) 19.6% (28)
Bypass graft 1.8% (5) 0.7% (1)
Proximal main vessel diameter (mm) 3.30 [3.00, 3.75] 3.30 [3.00, 3.75] 0.552
Proximal main vessel lesion length (mm) 8.00 [5.00, 10.00] 8.00 [5.00, 10.00] 0.944
Proximal main vessel diameter stenosis (%) 80.00 [60.00, 90.00] 80.00 [60.00, 95.00] 0.586
Distal main vessel diameter (mm) 3.00 [2.50, 3.18] 3.00 [2.75, 3.00] 0.529
Distal main vessel lesion length (mm) 10.00 [5.00, 15.00] 10.00 [5.00, 13.00] 0.365
Proximal main vessel tortuosity 0.741
Straight (< 70 degrees, 1 Bend) 56.1% (160) 61.5% (88)
Slight (> 70 degrees, 1 Bend) 23.5% (67) 21.0% (30)
Moderate (2 Bends > 70 degrees or 1 Bend > 90 degrees) 16.5% (47) 14.7% (21)
Severe (2 Bends > 90 degrees or 1 Bend > 120 degrees) 3.9% (11) 2.8% (4)
Side branch diameter (mm) 2.25 [2.00, 2.50] 2.50 [2.10, 2.73] 0.085
Side branch lesion length (mm) 5.00 [5.00, 10.00] 10.00 [5.00, 10.00] 0.001
Distal main vessel diameter stenosis (%) 80.00 [70.00, 90.00] 90.00 [70.00, 95.00] 0.091
Calcification 0.480
None 28.8% (82) 28.7% (41)
Mild (Spots) 33.0% (94) 29.4% (42)
Moderate (< 50% Reference Lesion Diameter) 18.9% (54) 25.2% (36)
Severe (> 50% Reference Lesion Diameter) 19.3% (55) 16.8% (24)
Medina classification 0.291
11,1 66.3% (189) 71.3% (102)
1,1,0 4.2% (12) 2.1% (3)
1,0,1 8.4% (24) 5.6% (8)
0,1,1 17.5% (50) 16.8% (24)
1,0,0 0.4% (1) 0.0% (0)
0,1,0 1.4% (4) 0.0% (0)
0,0,1 1.8% (5) 4.2% (6)
Side branch diameter stenosis (%) 70.00 [60.00, 90.00] 90.00 [75.00, 95.00] <0.001
Pretreatment IVUS/OCT 16.5% (47) 17.7% (25) 0.748

Note: Bold values indicate statistically significant.

Abbreviations: CIRC = circumflex, IQR = interquartile range; IVUS = intravascular ultrasound, LAD = left anterior descending, LM = left main, LPDA = left posterior

descending artery, LPL = left posterolateral, OCT = optical coherence tomography, OM = obtuse marginal, RCA = right coronary artery, RPDA = right posterior

descending artery, RPL = right posterolateral.
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TABLE 3 | Comparison of procedural outcomes and complications of patients who underwent SB predilatation versus non-SB predilatation

provisional bifurcation PCI.

Variables No SB predilatation (n = 251) SB predilatation (n =125) p value
Provisional to 2-stent conversion 10.9% (31) 23.1% (33) <0.001
MACE 6.4% (16) 2.4% (3) 0.097
Death 3.2% (8) 0.0% (0) 0.056
Acute MI 1.6% (4) 0.8% (1) >0.999
Repeat PCI 1.6% (4) 0.8% (1) > 0.999
Stroke 1.2% (3) 0.8% (1) >0.999
Emergency CABG 0.4% (1) 0.0% (0) >0.999
Bleeding 0.4% (1) 0.0% (0) >0.999
Side branch occlusion 21.8% (54) 24.6% (30) 0.543
Equipment loss 0.0% (0) 0.8% (1) 0.332
Pericardiocentesis 0.4% (1) 0.0% (0) >0.999
Perforation 2.4% (6) 1.6% (2) > 0.999
Dissection 3.6% (9) 2.4% (3) 0.758
Thrombus 0.8% (2) 0.8% (1) > 0.999
Tamponade 0.4% (1) 0.0% (0) >0.999
Contrast volume, mL 160.00 (120.00, 220.00) 180.00 (140.00, 210.00) 0.318
Fluoroscopy time 19.60 (12.00, 33.10) 20.60 (13.90, 29.20) 0.803
Air Kerma radiation dose (Gray) 1.21 (0.78, 2.03) 1.45 (1.03, 2.05) 0.074
Procedure time 75.00 (49.00, 113.55) 76.44 (54.95, 107.33) 0.557

Note: Bold values indicate statistically significant.

Abbreviations: ACABG = coronary artery bypass graft, MACE = major adverse cardiac events, MI = myocardial infarction, PCI = percutaneous coronary intervention.

received SB predilatation. SB jailed wiring (e.g., wire jailing at
the SB before MV stenting) was performed in 83.5% of these
patients, compared with 49.2% in patients without SB pre-
dilatation. Logistic regression analysis revealed that the use of a
jailed SB wire was also independently associated with higher
technical (OR 4.03; 95% CI 1.86—9.29; p < 0.001) and procedural
success (OR 2.27; 95% CI 1.14—4.59; p=0.02). After MV
stenting, SB balloon inflation (59.9% vs. 46.3%; p = 0.02) and the
use of kissing balloon inflation (40.8% vs. 28.1%; p = 0.02) were
more frequently performed in the SB predilatation group
(Figure 2).

During a median follow-up of 1095 days, the SB predilatation
group had similar rates of MACE (33.0% vs. 31.0%; p =0.727),
all-cause mortality (17.5% vs. 15.0%; p = 0.577), CABG (1.0% vs.
1.1%; p=0.999), stroke (4.9% vs. 2.7%; p=0.334), MI (9.7%
vs. 4.8%; p = 0.107), and target-vessel revascularization (8.7% vs.
13.9%; p = 0.196). These results are displayed in Table 4. After
adjusting for confounding variables, SB predilatation was not
associated with higher long-term MACE (aHR 1.44; 95% CI
0.83—2.41; p =0.19; Figure 2).

4 | Discussion

In patients undergoing provisional bifurcation PCI of true
bifurcation lesions, SB predilatation was performed in about
one-third of the cases. Compared with those without SB pre-
dilatation, SB predilatation patients had (a) higher technical

and procedural success; (b) higher rates of crossover to a 2-stent
technique; and (c) similar rates of in-hospital and long-term
follow-up outcomes.

The benefit of SB predilatation in patients with true bifurcation
lesions remains debatable. Pan et al. randomized 372 patients
with true bifurcation lesions to provisional techniques with or
without SB predilatation [10]. This study found similar clinical
outcomes and SB stenting rates, but higher TIMI flow in the SB
post-PCI with SB predilatation. In contrast, in a small randomized
controlled trial of 60 patients by Peighambari et al. there was
numerically higher occurrence of coronary dissection in the SB
predilatation group compared with the non-predilatation group,
although this was not statistically significant [11]. A meta-analysis
of eight studies including 2860 patients showed that SB predilata-
tion was associated with similar long-term MACE, SB dissection,
and intraprocedural SB occlusion [12].

In our cohort, patients undergoing SB predilatation had more
severe disease in the SB, with higher degrees of stenosis and
longer lesions. Of note, 88.1% of these lesions had SBs stenosis
equal or higher than 70%, leading to SB predilatation to prevent
SB compromise as per operator discretion. Several techniques
have been proposed to prevent SB compromise and reduce
periprocedural risk in bifurcation PCI, such as jailed wire, SB
predilatation, and upfront 2-stent techniques. Our study showed
that SB predilatation was independently associated with higher
technical and procedural success, likely because it increases the
likelihood of maintaining blood flow in the SB after MV stenting.
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TABLE 4 |
dilatation provisional bifurcation PCI.

Long-term MACE of SB predilatation versus non-SB predilatation in provisional bifurcation PCI.

Comparison of clinical outcomes during long-term follow-up of patients who underwent SB-predilatation versus non-SB pre-

Variables No SB predilatation (n =187) SB predilatation (n =103) p value
Follow-up MACE 31.0% (58) 33.0% (34) 0.727
CABG 1.1% (2) 1.0% (1) >0.999
Death 15.0% (28) 17.5% (18) 0.577
Stroke 2.7% (5) 4.9% (5) 0.334
Spontaneous MI 4.8% (9) 9.7% (10) 0.107
Follow-up target vessel revascularization 13.9% (26) 8.7% (9) 0.196

Abbreviations: CABG = coronary artery bypass graft, MACE = major adverse cardiac events; MI = myocardial infarction.

SB predilatation was associated with similar rates of procedural
complications, including coronary dissection, compared with
patients without SB predilatation, but higher rates of crossover
to a 2-stent technique. The COronary Blfurcation Stent (COBIS)
registry also reported higher rates of final kissing-balloon
inflation and 2-stent technique conversion in the SB predilata-
tion group [13-15]. This could explain the higher technical and
procedural success in the SB group, although these results
remained consistent even when excluding patients who crossed
over to a 2-stent technique. Our follow-up analysis did not show
any difference in the incidence of MACE between groups, even
after adjusting for confounding factors.

The benefits of SB predilatation were particularly evident in
patients with lesions at higher risk for SB compromise, such as
SB ostial lesions, severe SB calcification and stenosis, and long
SB disease length [16]. Given the risk of SB compromise during
provisional stenting and the high incidence of cross-over to a
2-stent technique in patients undergoing SB predilatation, sys-
tematic SB wiring offers significant advantages. It facilitates SB
rescue, particularly in cases where SB TIMI flow is <3 following
provisional stenting, and simplifies the transition to 2-stent
strategy in scenarios such as persistent severe SB stenosis or SB
dissection after predilatation.

Our study has limitations. The PROGRESS-Bifurcation is an
observational registry with all inherent limitations. SB pre-
dilatation was performed more frequently in patients with
more severe SB lesions per operator discretion. In patients
with SB intermediate lesions (50—69%), the benefits of
SB predilatation remain uncertain. Despite multivariable
analysis adjustments, confounding and reporting bias are
possible. There was no independent adjudication of clinical
events or core laboratory assessment of the study angio-
grams. The included procedures were performed at cen-
ters with experienced PCI operators, which may limit the

generalizability of the results to centers with less
experience.
5 | Conclusion

In provisional bifurcation PCI of true bifurcation lesions, SB
predilatation was performed in approximately one-third of SB
lesions and associated with higher technical and procedural
success, higher rates to crossover to a 2-stent technique, and
similar incidence of in-hospital and long-term follow-up
adverse outcomes.

1354 of 1534

Catheterization and Cardiovascular Interventions, 2025

85U8017 SUOLLLIOD BA 810 3(edl|dde ayy Aq peusenob ae sejolie O ‘8sn Jo sa|ni Joj Afq1T8UlUO A8]IA UO (SUORIPUOD-PUR-SWBIALI0O" AB | IMAe.q) 18U [UO//:SANY) SUORIPUOD pue SWB | 8L 88S *[9202/70/ET] U0 AkeiqiTauluo Ae|Im ‘ASBAIUN IR A We |V |-WZzad AQ S9YTE PI9/Z00T 0T/I0pAL0D" A8 | Ake.q1|pulUO//:SANY WoJy pepeo|umod ‘9 ‘5202 ‘X92.22ST



Acknowledgments

The authors are grateful for the philanthropic support of our generous
Anonymous donors(2), and the philanthropic support of Drs. Mary Ann
and Donald A Sens; Mr. Raymond Ames and Ms. Barbara Thorndike;
Frank J and Eleanor A. Maslowski Charitable Trust; Joseph F and Mary
M Fleischhacker Family Foundation; Mrs. Diane and Dr. Cline Hickok;
Mrs. Marilyn and Mr. William Ryerse; Mr. Greg and Mrs. Rhoda Olsen;
Mrs. Wilma and Mr. Dale Johnson; Mrs. Charlotte and Mr. Jerry Go-
linvaux Family Fund; the Roehl Family Foundation; the Joseph Durda
Foundation. The generous gifts of these donors to the Minneapolis
Heart Institute Foundation's Science Center for Coronary Artery Dis-
ease (CCAD) helped support this research project.

Disclosure

Dr. Sandoval: Abbott (consultant, advisory board), Roche Diagnostics
(consultant, advisory board, speaker), Philips (consultant, advisory
board, speaker), Zoll (advisory board), GE Healthcare (consultant,
advisory board), CathWorks (consultant), HeartFlow (speaker), Cleerly
(speaker, research grant). He is an Associate Editor for JACC Advances.
He and others hold patent 20210401347.

Dr. Brilakis: consulting/speaker honoraria from Abbott Vascular,
American Heart Association (associate editor Circulation), Biotronik,
Boston Scientific, Cardiovascular Innovations Foundation (Board of
Directors), Cordis, CSI, Elsevier, GE Healthcare, Haemonetics, IMDS,
Medtronic, and Teleflex; research support: Boston Scientific, GE
Healthcare; owner, Hippocrates LLC; shareholder: MHI Ventures,
Cleerly Health, Stallion Medical, TrueVue Inc.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due
to privacy or ethical restrictions.

References

1. I. Nikolakopoulos, E. Vemmou, J. Karacsonyi, et al., “Characteristics
and In-Hospital Outcomes of Patients Undergoing Complex Bifurcation
Versus Nonbifurcation Percutaneous Coronary Intervention,” Coronary
Artery Disease 33, no. 3 (2022): 242-244, https://doi.org/10.1097/MCA.
0000000000001063.

2. B. Simsek, S. Kostantinis, J. Karacsonyji, et al., “Outcomes and Challenges
of the Provisional Stenting Technique: Insights From the PROGRESS-
BIFURCATION Registry,” Catheterization and Cardiovascular Interventions
100, no. 5 (2022): 749-755, https://doi.org/10.1002/CCD.30401.

3. F. Burzotta, Y. Louvard, J. F. Lassen, et al., “Percutaneous Coronary
Intervention for Bifurcation Coronary Lesions Using Optimised Angi-
ographic Guidance: The 18th Consensus Document From the European
Bifurcation Club,” Eurolntervention 20, no. 15 (2024): €915-e926,
https://doi.org/10.4244/E1J-D-24-00160.

4.K. Dou, D. Zhang, B. Xu, et al., “An Angiographic Tool for Risk
Prediction of Side Branch Occlusion in Coronary Bifurcation Inter-
vention,” JACC: Cardiovascular Interventions 8, no. 1 Pt A (2015):
39-46, https://doi.org/10.1016/J.JCIN.2014.08.011.

5.K. Dou, D. Zhang, B. Xu, et al., “An Angiographic Tool Based on
Visual Estimation for Risk Prediction of Side Branch Occlusion in
Coronary Bifurcation Intervention: The V-Resolve Score System,”
Eurolntervention 11, no. 14 (2016): el604-e1611, https://doi.org/10.
4244/E1JV11114A311.

6. M. Pan and H. C. Gwon, “The Story of Side Branch Predilatation
Before Provisional Stenting,” Eurolntervention 11, no. Suppl V (2015):
V78-V80, https://doi.org/10.4244/EIJV11SVA17.

7. A. Medina, J. Suirez de Lezo, and M. Pan, “A New Classification of
Coronary Bifurcation Lesions,” Revista Espariola de Cardiologia (English
Edition) 59, no. 2 (2006): 183, https://doi.org/10.1016/S1885-5857(06)
60130-8.

8. R. Albiero, F. Burzotta, J. L. Lassen, et al., “Treatment of Coronary
Bifurcation Lesions, Part I: Implanting the First Stent in the Provisional
Pathway. The 16th Expert Consensus Document of the European Bi-
furcation Club,” Eurolntervention 18, no. 5 (2022): e362-e376, https://
doi.org/10.4244/E1J-D-22-00165.

9. K. Thygesen, J. S. Alpert, A. S. Jaffe, M. L. Simoons, B. R. Chaitman,
and H. D. White, “Third Universal Definition of Myocardial Infarction,”
Circulation 126, no. 16 (2012): 2020-2035, https://doi.org/10.1161/CIR.
0B013E31826E1058/SUPPL_FILE/DATA_SUPPLEMENT-AUTHOR_
REVIEWER_DISCLOSURE_TABLE.PDF.

10. M. Pan, A. Medina, M. Romero, et al., “Assessment of Side Branch
Predilation Before a Provisional T-Stent Strategy for Bifurcation
Lesions. A Randomized Trial,” American Heart Journal 168, no. 3
(2014): 374-380, https://doi.org/10.1016/J.AHJ.2014.05.014.

11. M. Peighambari, H. Sanati, M. Hadjikarimi, et al., “The Effects of
Side Branch Predilation During Provisional Stenting of Coronary Bi-
furcation Lesions: A Double-Blind Randomized Controlled Trial,”
Research in Cardiovascular Medicine 5, no. 2 (2016): 10, https://doi.org/
10.5812/CARDIOVASCMED.31378.

12.S. Mirzaee, M. Isa, U. Thakur, J. Cameron, S. Nicholls, and
B. Dundon, “Impact of Side-Branch Predilation on Angiographic Out-
comes in Non-Left Main Coronary Bifurcation Lesions,” Journal of
Invasive Cardiology 32, no. 2 (2020): 42-48, https://doi.org/10.25270/
JIC/19.00235.

13. P. S. Song, Y. B. Song, J. H. Yang, et al., “Efecto En Los Resultados
De La Intervenciéon Y Los Resultados Clinicos a Largo Plazo De La
Predilatacion De La Rama Lateral Para Lesiones Coronarias En Bi-
furcacion Tratadas Con La Técnica De Stent Condicional,” Revista
Espariola De Cardiologia 67, no. 10 (2014): 804-812, https://doi.org/10.
1016/J.REC.2014.01.032.

14. H. C. Gwon, S. H. Choi, Y. B. Song, et al., “Long-Term Clinical
Results and Predictors of Adverse Outcomes After Drug-Eluting Stent
Implantation for Bifurcation Lesions in a Real-World Practice—The
COBIS (Coronary Bifurcation Stenting) Registry: The COBIS (Coronary
Bifurcation Stenting) Registry,” Circulation Journal 74, no. 11 (2010):
2322-2328, https://doi.org/10.1253/CIRCJ.CJ-10-0352.

15. H. C. Gwon, J. Y. Hahn, B. K. Koo, et al., “Final Kissing Ballooning
and Long-Term Clinical Outcomes in Coronary Bifurcation Lesions
Treated With 1-Stent Technique: Results From the COBIS Registry,”
Heart 98, no. 3 (2012): 225-231, https://doi.org/10.1136/HEARTINL-
2011-300322.

16.J. Y. Hahn, W. J. Chun, J. H. Kim, et al., “Predictors and Outcomes
of Side Branch Occlusion After Main Vessel Stenting in Coronary
Bifurcation Lesions,” Journal of the American College of Cardiology 62,
no. 18 (2013): 1654-1659, https://doi.org/10.1016/j.jacc.2013.07.041.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

1355 of 1534

85U8017 SUOLLLIOD BA 810 3(edl|dde ayy Aq peusenob ae sejolie O ‘8sn Jo sa|ni Joj Afq1T8UlUO A8]IA UO (SUORIPUOD-PUR-SWBIALI0O" AB | IMAe.q) 18U [UO//:SANY) SUORIPUOD pue SWB | 8L 88S *[9202/70/ET] U0 AkeiqiTauluo Ae|Im ‘ASBAIUN IR A We |V |-WZzad AQ S9YTE PI9/Z00T 0T/I0pAL0D" A8 | Ake.q1|pulUO//:SANY WoJy pepeo|umod ‘9 ‘5202 ‘X92.22ST


https://doi.org/10.1097/MCA.0000000000001063
https://doi.org/10.1097/MCA.0000000000001063
https://doi.org/10.1002/CCD.30401
https://doi.org/10.4244/EIJ-D-24-00160
https://doi.org/10.1016/J.JCIN.2014.08.011
https://doi.org/10.4244/EIJV11I14A311
https://doi.org/10.4244/EIJV11I14A311
https://doi.org/10.4244/EIJV11SVA17
https://doi.org/10.1016/S1885-5857(06)60130-8
https://doi.org/10.1016/S1885-5857(06)60130-8
https://doi.org/10.4244/EIJ-D-22-00165
https://doi.org/10.4244/EIJ-D-22-00165
https://doi.org/10.1161/CIR.0B013E31826E1058/SUPPL_FILE/DATA_SUPPLEMENT--AUTHOR_REVIEWER_DISCLOSURE_TABLE.PDF
https://doi.org/10.1161/CIR.0B013E31826E1058/SUPPL_FILE/DATA_SUPPLEMENT--AUTHOR_REVIEWER_DISCLOSURE_TABLE.PDF
https://doi.org/10.1161/CIR.0B013E31826E1058/SUPPL_FILE/DATA_SUPPLEMENT--AUTHOR_REVIEWER_DISCLOSURE_TABLE.PDF
https://doi.org/10.1016/J.AHJ.2014.05.014
https://doi.org/10.5812/CARDIOVASCMED.31378
https://doi.org/10.5812/CARDIOVASCMED.31378
https://doi.org/10.25270/JIC/19.00235
https://doi.org/10.25270/JIC/19.00235
https://doi.org/10.1016/J.REC.2014.01.032
https://doi.org/10.1016/J.REC.2014.01.032
https://doi.org/10.1253/CIRCJ.CJ-10-0352
https://doi.org/10.1136/HEARTJNL-2011-300322
https://doi.org/10.1136/HEARTJNL-2011-300322
https://doi.org/10.1016/j.jacc.2013.07.041

	Impact of Side Branch Predilatation on Provisional Bifurcation Percutaneous Coronary Intervention Outcomes: Insights From PROGRESS-BIFURCATION Registry
	1 Introduction
	2 Methods
	2.1 Definitions
	2.2 Statistical Analysis

	3 Results
	4 Discussion
	5 Conclusion
	Acknowledgments
	Disclosure
	Conflicts of Interest
	Data Availability Statement
	References
	Supporting Information




