€202 12qwedag uoi}Ipa- auljuo paysiignd m £20g 1290300 Julid Jo peaye auljuo paysiignd EG8I-9G8:6T'€Z0Z UONUBAIBIUI0INT

7/¥00-€¢-A-13/7vc¥ 0T *10d

o
oo
o
=

CORONARY INTERVENTIONS

RESEARCH CORRESPONDENCE

The tip-in and rendezvous techniques in retrograde chronic
total occlusion percutaneous coronary interventions

Salman S. Allana', MD; Athanasios Rempakos', MD; Spyridon Kostantinis', MD; Michaella Alexandrou', MD;
Deniz Mutlu', MD; Khaldoon Alaswad?, MD; Lorenzo Azzalini®, MD, PhD; Kathleen Kearney?®, MD;

Oleg Krestyaninov*, MD; Dmitrii Khelimskii’, MD; Sevket Gorgulu®, MD; Raj H. Chandwaney’, MD;

Farouc A. Jaffer®, MD, PhD; Jaikirshan J. Khatri’, MD; Rhian Davies'’, MD; Stewart M. Benton Jr'°, MD;
James W. Choi!!, MD; Dimitrios Karmpaliotis'?, MD; Paul Poommipanit'}, MD; William Nicholson'4, MD;
Wissam Jaber'*, MD; Stephane Rinfret'¥, MD; Jarrod Frizzel'*, MD; Taral Patel'®, MD; Brian Jefferson'¢, MD;
Nazif Aygul'’, MD; Omar Goktekin'®, MD; Ahmed ElGuindy'’, MD; Nidal Abi-Rafeh?’, MD;

Bavana V. Rangan', BDS, MPH; M. Nicholas Burke!, MD; Yader Sandoval', MD, Emmanouil S. Brilakis'*,

MD, PhD

1. Minneapolis Heart Institute and Minneapolis Heart Institute Foundation, Abbott Northwestern Hospital, Minneapolis, MN,
USA; 2. Henry Ford Cardiovascular Division, Detroit, MI, USA, 3. Department of Medicine, Division of Cardiology, University
of Washington, Seattle, WA, USA; 4. Meshalkin Novosibirsk Research Institute, Novosibirsk, Russia, 5. Meshalkin National
Medical Research Center, Ministry of Health of the Russian Federation, Novosibirsk, Russia, 6. Acibadem Kocaeli Hospital,
Izmit, Turkey, 7. Oklahoma Heart Institute, Tulsa, OK, USA, 8. Massachusetts General Hospital, Boston, MA, USA, 9. Cleveland
Clinic, Cleveland, OH, USA; 10. Wellspan York Hospital, York, PA, USA; 11. Texas Health Presbyterian Hospital, Dallas, TX,
USA4; 12. Gagnon Cardiovascular Institute, Morristown Medical Center, Morristown, NJ, USA; 13. University Hospitals, Case
Western Reserve University, Cleveland, OH, USA; 14. Emory University Hospital Midtown, Atlanta, GA, USA, 15. The Christ
Hospital, Cincinnati, OH, USA; 16. Tristar Centennial Medical Center, Nashville, TN, USA, 17. Selcuk University, Konya,
Turkey,; 18. Memorial Bahgelievler Hospital, Istanbul, Turkey, 19. Aswan Heart Center, Magdi Yacoub Foundation, Cairo, Egypt;

20. North Oaks Health System, Hammond, LA, USA

During chronic total occlusion (CTO) percutaneous coronary
intervention (PCI), retrograde wire externalisation (RWE) is the
standard technique after successful retrograde guidewire crossing.
When RWE is unfeasible or undesirable, the tip-in and rendezvous
techniques can be used!. In the tip-in technique, the retrograde
wire is advanced into an antegrade microcatheter within the ante-
grade guide catheter. In the rendezvous technique, an antegrade
wire is advanced into the retrograde microcatheter. The system is
then converted to antegrade in both scenarios. We examined the
frequency and outcomes of the tip-in and rendezvous techniques
in a large, multicentre registry.

We analysed the baseline characteristics and procedural out-
comes of 2,456 CTO PCIs with successful retrograde crossing,
performed at 44 US and non-US centres between January 2012

and March 2023 in the PROGRESS-CTO (Prospective Global
Registry for the Study of Chronic Total Occlusion Intervention;
ClinicalTrials.gov: NCT02061436) registry.

Technical success was defined as successful CTO revascular-
isation with <30% residual target lesion diameter stenosis and
Thrombolysis in Myocardial Infarction (TIMI) grade 3 antegrade
flow. Procedural success was defined as technical success without
any in-hospital major adverse cardiac event (MACE). In-hospital
MACE included death, myocardial infarction, urgent repeat target
vessel revascularisation, tamponade requiring pericardiocentesis
or surgery, and stroke prior to hospital discharge.

The tip-in and rendezvous techniques were utilised in 73 (3.0%)
and RWE in 2,383 (97.0%) procedures. The clinical characteristics
and the mean Japanese-CTO (J-CTO) (2.8+1.2 vs 3.0+1.1; p=0.18)
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Figure 1. Procedural outcomes and utilisation of the tip-in and rendezvous techniques. A) Procedures using tip-in/rendezvous required longer
Sfluoroscopy time (86 [60, 118] vs 74 [54, 99] minutes; p=0.03) higher air kerma radiation dose (4.1 [2.4, 7.7] vs 2.9 [1.7, 4.8] Grays;
p=0.001) and higher contrast volume (300 [185, 450] vs 230 [162, 320] mL; p=0.002). B) The tip-in/rendezvous techniques were associated
with similar technical and procedural success and in-hospital MACE. C) Forest plot of multivariable analysis of variables associated with

a higher likelihood of utilisation of the tip-in/rendezvous techniques. CABG: coronary artery bypass graft surgery, CI: confidence interval;
MACE: major adverse cardiac events;, OR: odds ratio; RCA: right coronary artery

and PROGRESS-CTO (1.4+1.0 vs 1.24+0.9; p=0.11) scores were Successful retrograde epicardial collateral crossing (35.2% vs
similar between the two groups. 18.1%; p<0.001) and retrograde true lumen crossing were higher
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(56.2% vs 33.5%; p<0.001) in the tip-in/rendezvous group.
Procedures requiring tip-in/rendezvous were associated with
worse procedural metrics (Figure 1A).

The microcatheter and wires most used for the tip-in/rendez-
vous techniques were the Finecross (Terumo) (23.2%) and pol-
ymer-jacketed wires (33.3%), respectively. The most common
reasons for use of these techniques were inability of the retro-
grade microcatheter to reach the antegrade guide catheter (35.4%),
operator preference (18.8%), use of epicardial collaterals (16.7%),
severe stenosis distal to the target lesion or bifurcation stenting
(12.5%) and avoidance of a second access with RWE through an
ipsilateral collateral into a single guide (8.3%). The rendezvous
technique was performed in 8.4% of the procedures, 4.2% within
the CTO segment.

There were no significant differences in technical (94.5% vs
97.8%; p=0.07) or procedural (93.2% vs 94.8%; p=0.53) success
and in-hospital MACE rates (4.1% vs 3.4%; p=0.74) between the
tip-in/rendezvous and RWE groups (Figure 1B), even after pro-
pensity matching (odds ratio for technical success=0.41, 95% CI:
0.13-1.34; p=0.136; odds ratio for in-hospital MACE=1.58, 95%
CI: 0.42-5.92; p=0.495).

On multivariable logistic regression, a non-right coronary artery
(RCA) target vessel, a good distal landing zone, use of epicardial
collaterals, and proximal cap ambiguity were independently asso-
ciated with a higher likelihood of using the tip-in and rendezvous
techniques over wire externalisation (Figure 1C).

The tip-in and rendezvous techniques can facilitate retrograde
CTO PCI. Azzalini et al reported their use in 9% and 7% of
ipsilateral (76% epicardial) retrograde procedures, respectively,
reflecting the operators’ desire to avoid the haemodynamic strain
and risks associated with epicardial crossing and convert the sys-
tem to antegrade®. In our study, the use of epicardial channels was
independently associated with the use of these techniques.

When CTO treatment involves distal vessel or bifurcation stent-
ing, the tip-in/rendezvous technique can establish antegrade access
to the target vessel or side branch distal to the distal cap, likely
explaining the independent association of a non-RCA target vessel
with a higher likelihood of utilising these techniques in our study.

When the retrograde microcatheter fails to cross the occluded
segment, use of the tip-in technique can be advantageous. When
the retrograde wire fails to cross the occlusion, the rendezvous
technique can be performed within the CTO segment®. Nihei et al
described 10 cases of successful retrograde crossing using intra-
lesion tip-in/rendezvous techniques without performing reverse
controlled antegrade and retrograde tracking®.

The tip-in/rendezvous techniques have worse procedural metrics,
as many of these are performed after failed RWE. Nevertheless,
the success and in-hospital MACE rates between the two groups
were similar. Externalised wires offer superior support for the pas-
sage of coronary equipment, which is lost when the system is con-
verted to antegrade.

Our study has limitations. PROGRESS-CTO is an observa-
tional registry without independent adjudication of clinical events

or core laboratory angiographic assessment. The database did not
capture whether RWE was attempted before using the tip-in/ren-
dezvous techniques. Utilisation of these techniques is operator
dependent; in our study, 3 centres performed 60.3% of all tip-in/
rendezvous procedures.

The tip-in/rendezvous techniques are alternative strategies to
RWE in retrograde CTO PCI and are associated with worse pro-
cedural metrics but similar technical and procedural success and
in-hospital MACE.
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