
Commentary Qureshi and Ruel
See Article page 153.
Commentary: Robotic totally
endoscopic coronary artery
bypass: State of an art
Saqib H. Qureshi, MBBS, MD, FRCS(CTh), and Marc
Ruel, MD, MPH

CENTRAL MESSAGE

TECAB is a demanding endeavor
and requires the utmost skilled
teamwork, dedication, and lead-
ership. Involved teams should
carefully appraise each step to-
ward approaching this expertise.
Saqib H. Qureshi, MBBS, MD, FRCS(CTh), and
Marc Ruel, MD, MPH

Totally endoscopic coronary artery bypass (TECAB) with
robotic assistance can be performed for single left internal
thoracic artery–left anterior descending or multivessel
grafting, either on the beating or arrested heart, with or
without recourse to a small anterolateral thoracotomy.
Conventionally, handsewn coronary anastomoses are un-
dertaken via a small left thoracotomy; however, a complete
port-based approach can also be used to perform the anasto-
moses by using endoscopic tools such as nickel-titanium su-
ture clips (U-CLIP; Medtronic Inc, Minneapolis, Minn) or
even automated anastomotic devices such as the now-
defunct C-Port Flex (Cardica, Redwood City, Calif). TE-
CAB can achieve standalone revascularization or be part
of hybrid coronary revascularization, where grafting of
the anterior (left anterior descending artery) with or
without lateral (circumflex artery) surfaces of the heart is
combined with percutaneous coronary intervention to the
remaining target vessels.1

In this edition of JTCVS Techniques, Dr Balkhy, a leading
robotic cardiac surgeon, shares his thoughts on TECAB and
his advocacy for the adoption and development of this mo-
dality.2 In more than 900 cases, Dr Balkhy has widened the
scope of the TECAB approach by incorporating even some
high-risk patients.
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The biggest advantage of a robotic approach to coronary
artery bypass grafting (CABG), even if restricted to con-
duits takedown, is indeed the availability to harvest bilateral
internal thoracic arteries while avoiding sternotomy and
aortic manipulations, which may improve the functional re-
covery of the patient.3,4 However, there remain concerns
regarding a greater incidence of transfusions, rare but event-
ful conversions to sternotomy or thoracotomy, early graft
failure and reinterventions,5,6 a similar rate of mortality,
stroke, atrial fibrillation, and renal failure compared with
conventional CABG.3 Costs are also high, with an initial in-
vestment exceeding several millions US dollars and addi-
tional operational costs between $100,000 and $150,000
per annum.

One can only share Dr Balkhy’s enthusiasm and admire
his expert view of the TECAB approach. However, we
must also remember that TECAB has not been deemed su-
perior to other minimally invasive approaches such as mini-
mally invasive coronary surgery (MICS) CABG,7,8 both in
terms of financial implications as well as patient outcomes.
As an alternative, conventional MICS CABG allows for
revascularization of the entire myocardium, affords the
use of bilateral internal thoracic artery or multiple arterial
grafts (by way of the radial artery), is associated with
very low mortality,7 and obviates the huge financial impli-
cations of TECAB.

To achieve best results with TECAB, one needs signifi-
cant team commitment, talent, resources, and a large-
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volume practice. It has surgeon-, team-, and institution-
specific learning curves that allow best results only in the
hands of “skilled enthusiasts.”9-11 While there are signs
that the uptake of TECAB may have increased both in
North America and in European countries,12 much of its
use is currently restricted to harvesting the left internal
thoracic artery, whereas conventional MICS CABG appears
to be a much more rapidly developing multivessel platform.
Nonetheless, Dr Balkhy demonstrates to us what is possible
with robotic technology in the hands of a dedicated robotic
surgeon and as a culmination of skilled teamwork, dedica-
tion, and leadership. It remains imperative, however, that
we carefully anticipate, measure, and prepare for each
step when such a demanding endeavor as developing a TE-
CAB program is undertaken.
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