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Commentary: Transit time flow
measurements for coronary artery
bypass graft: Go with the flow
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CENTRAL MESSAGE

Intraoperative quality assurance
using transit time flow measure-
ment is an important part of
coronary surgery.
Sigrid E. Sandner, MD,a and
Mario F. L. Gaudino, MDb

On March 25, 2019, British Airways flight BA3271, which
departed from London’s City Airport bound for D€usseldorf,
Germany, instead mistakenly landed in Edinburgh, Scot-
land. An analysis of US flights looking at journeys from
the early 1990s until 2014 found more than 150 incidents
where aircraft had landed in the wrong place. Many such in-
cidents have happened when pilots rely on sight rather than
software and navigation tools. In light of the checks and
safeguards in place in aviation, who would consider it
appropriate to submit patients to complex surgical proced-
ure (as in the case of coronary revascularization) without
using specific tools to confirm that patients have effectively
reached their destination (ie, adequately functioning
grafts)?

Quality assurance in coronary surgery has evolved over
the past decade to include intraoperative performance mea-
sures, with the underlying premise that intraoperative eval-
uation of quality would lead to improved patient outcomes.
Several methods for intraoperative quality assessment exist
that are limited in part by practical applicability. Among
these, transit time flow measurement (TTFM) is currently
the most frequently used. However, TTFM is employed in
only approximately 20% of coronary revascularization pro-
cedures in the United States.1 Reluctance to widespread
adoption of TTFM is most likely due to the fact that
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available evidence on the predictive ability of TTFM for
clinical outcomes has yielded conflicting results. Most
recently, a systematic review and meta-analysis of mainly
observational studies that included 8943 patients undergo-
ing coronary artery bypass graft procedure and 15,673
grafts reported that 4.3% of patients and 2.0% of grafts
required revision. TTFM measurements correlated with
graft patency during short-to midterm follow-up.2 The
only randomized trial to date comparing TTFM with no
perioperative imaging did not show a difference in the
rate of graft occlusion on coronary angiography or major
adverse cardiac events at 1 year; however, no sample size
calculation was performed for this trial and findings can
be considered exploratory only.3 In addition, standardiza-
tion of performing TTFM and interpretation of measure-
ments are essential to increase use.

Akhrass and colleagues4 review available methods for
intraoperative graft assessment, with a focus on TTFM.
Arguably the great limitation to TTFM is that there is no
1-size-fits-all algorithm for decision making. A multitude
of patient-related and situative factors influence graft flow,
and all need to be equally considered when interpreting
TTFM measurements. The cutoff values indicating accept-
able graft function given by Akhrass and colleagues4 repre-
sent the currently available best evidence and have been
associated with graft patency. They may be considered a
framework of objective criteria, but in the last consequence,
their interpretation is at least in part subjective, and decision
making is based on surgeon experience. As such, the
authors are commended for providing a hands-on approach
in outlining operative scenarios to aid in interpretation of
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findings of impaired graft flow such as competitive flow,
steal phenomena, or spasm.

Arterial grafts are more susceptible to injury during har-
vesting, and more susceptible to competitive flow. Thus,
arterial grafts are most likely to benefit from intraoperative
assessment. The diagnostic accuracy and predictive ability
of TTFM appears strongest for arterial grafts.5 In the major-
ity of observational studies a direct correlation between
mean graft flow and internal thoracic artery patency could
be observed, with a threshold of>20 mL/min indicating
an acceptable graft. Similarly, a pulsatility index> 5 was
significantly associated with occurrence of major adverse
cardiac events and mortality in an analysis of nearly 1000
arterial grafts.6

Surgeons—especially those who specialize in cardiotho-
racic surgeries—must aim for refinement of technique, and
this includes multiple arterial grafting as well as intraoper-
ative quality assurance. Building experience is key, particu-
larly for TTFM, and routine use is strongly encouraged.
Herewe are in 2021, and visual flight alone does not seem
the best way to take our patients to the right destination.
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