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OBIJECTIVE RESULTS PCI for CTO-LAD TECAB for CTO-LAD
Technical complexity High Low *

CTO-LAD: A Complex Target for PCI 0 0 o 0 Success vs hon-CTO Reduced Equivalent
Chronic total occlusion (CTO) of the LAD is among the most technically challenging 93 A) 8-4A) 3-6 A’ 100/0 Long-term outcomes Worse vs non-CTO Equivalent v
coronary lesions. PCl for CTO-LAD carries lower success rates and worse long-term Freedom from MACCE Repeat revascularization Cardiac mortality Midterm follow-up Bypasses occlusion No Yes v
outcomes vs. non-CTO disease. (CTO group) (CTO group, all PCI) (CTO group) completion Repeat revasc risk Higher Similar to non-CTO v

. . . . SURGICAL TECHNIQUE
Surgical Revascularization: CABG can ‘nullify’ the disadvantages of CTO anatomy Table 1. Baseline & Selected Perioperative Characteristics da Vinci Si robotic platform I
as it treats the vessel beyond the occlusive disease and perfuses Vb cow om0 -3 _puone [N A y
CABG bypasses the occlusion entirely and perfuses the distal vessel independent el Elie o]l e Skeletonized LITA/RITA harvest
of lesion Complexity Left main disease, n (%) 3 (3.6) 13 (15.7) 0.008 _
' Conduit — LITA, n (%) 80 (96.4) 80 (96.4) 1.000 o Al anastom.oses off-pump, beating heart
. . _ . Conduit — RITA, n (%) 3 (3.6) 3 (3.6) 1.000 ® |ntraoperative TTF measurement

RObOt.IC TECAB: The Leas.t Invasive Option | | INTRAOPERATIVE e Selective early angiography hybrid revascularization patients
Robotic totally endoscopic coronary artery bypass (TECAB) delivers arterial Target LAD diameter, mm (mean  SD) 179 +0.35 500 + 0.31 pyy— = @i B 7 00 R
grafting through small chest ports on a beating heart. We compare early and Anastomotic TTF, mL (mean # SD) 102 + 59 97 + 54 0.562 %
midterm outcomes after robotic TECAB to CTO-LAD vs non-CTO LAD. Operative time, mins (mean # SD) 171 + 42 167 +53 0.706

EARLY POSTOPERATIVE (30 days)

Atrial fibrillation, n (%) 9(11) 4 (4.8) 0.151
PATIENTS & METHODS M, n (%) 0(0) 0(0) '

Stroke, n (%) 0 (0) 1(1.2) 0.320
StUdy DESign: Single-center rEtrOSpeCtive cohort Graft patency (select Pts) 12/12 (100) 15/17 (88) 0.882 s e \ &
Study Period: July 2013 — December 2025 e L

Yy 0 Y . Data presented as mean * SD or n (%). NS = not significant. LITA = left internal thoracic artery; RITA = right internal thoracic artery; TTF = transit time flow. Fig. 1 LITA harvest via da Vinci Si Fig. 2 Sutured LITA-LAD anastomosis Fig. 3 Postoperative

Analysis: 1:1 Propensity score matching - 83 well-matched pairs Table 2. Midterm Clinical Outcomes (CTO patient) angiogram

Primary Endpoints: Midterm all-cause mortality & MACCE _ CTO-LAD (n = 83} LIMITATIONS
All-cause mortality, n (%) 10 (12) 17 (21) Enolf:egrgufss"ow-up: 100% complete n ® Retrospective; single high-volume dedicated robotic program
. . Cardiac-related mortality, n (%) 3(3.6) 8 (9.6) O ize: for primar N In N 1 I
All Robotic TECAB Patients (n = 1,008) orta Modest sample size; powered for primary endpoints but not all subgroup
Repeat revascularization *, n (%) 7 (8.4) 10 (12) e CTO: Mean of 49 + 37 months analyses.
. ® Non-CTO: Mean of 45 * 38 months ] ] o .
: . Freedom from MACCE, n (%) 77 (93) 76 (92) e Angiographic patency data limited to select patients
Slng IE'VESSEI LAD Graftlng (LITA or RITA) T All repeat revascularizations were percutaneous (PCl). No patient in either group required redo cardiac surgery.

n =409

MIDTERM OUTCOMES — CTO vs Non-CTO LAD

CONCLUSIONS

1. In this propensity-matched study (83 pairs), robotic TECAB to CTO-LAD
achieved equivalent early and midterm outcomes compared to non-CTO LAD.

21
2. All-cause mortality, cardiac mortality, repeat revascularization, and MACCE rates
12 were statistically similar at a mean follow-up exceeding 4 years (100% complete).
- 3. CTO-LAD should not be considered a contraindication to robotic TECAB at
a experienced centers.
. .

P
o

CTO-LAD Non-CTO LAD
n=89 n=320

P
o

—k
on
1

—
o

Event Rate (%)

Propensity-Matched Analysis = 83 Pairs

hn
1

=

StﬂtlSthS: Pro penSIty SCO re V|a |0g|5t|C regrESS|On. Catego r|Ca| Va rla bles by Chl - i:!l|-lf;-taall.l_5l3 rfﬂ:al"tdalli_iﬂ R RE[};EEﬂ ti 1. Brilakis ES, Banerjee S, Karmpaliotis D, et al. Procedural outcomes of chronic total occlusion percutaneous coronary intervention: a report from the NCDR. JACC Cardiovasc Interv. 2015;8(2):245-253.
O Ity o Il}" GrasiUlanseion 2. Azzalini L, Carlino M, Bellini B, et al. Long-Term Outcomes of Chronic Total Occlusion Recanalization Versus Percutaneous Coronary Intervention for Complex Non-Occlusive Coronary Artery Disease. Am J Cardiol. 2020;125(2):182-188.
[ ] I [ ] I [ ] [ ] [ ]
Sq u a re / FIS h e r S exa Ct; CO ntl n uo u S by Stu d e nt S t—te St. p < O .05 — S Ign Ifl Ca nt. mCTO-LAD m Non-CTO LAD 3.Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur Heart J. 2019;40(2):87-165.

4.Balkhy HH, Nisivaco S, Kitahara H, McCrorey M, Patel B. Robotic multivessel endoscopic coronary bypass: impact of a beating-heart approach with connectors. Ann Thorac Surg. 2019;108(1):67-73.
5. Nisivaco S, McCrorey M, Krienbring D, Patel B, Srivastava S, Balkhy HH. Redo robotic endoscopic beating heart coronary bypass (TECAB) after previous TECAB. Ann Thorac Surg. 2017;104(6):e417-e419.
6. Tajti P, Alaswad K, Karmpaliotis D, et al. Procedural outcomes of chronic total occlusion percutaneous coronary interventions via the radial approach: insights from an international CTO registry. JACC Cardiovasc Interv. 2019;12(4):346-358.

All primary outcomes: No statistically significant differences between groups (all p > 0.05)
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