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Commentary: Intraoperative graft
patency assessment: Just do it!
Stephen E. Fremes, MD, MSc, FRCSC, and Derrick Y.
Tam, MD, PhD

CENTRAL MESSAGE

Systematic transit time flowme-
try of grafts is recommended to
complement thorough clinical
evaluation, although surgical
judgment is essential before graft
revision, as false positives can
occur.
Derrick Y. Tam, MD, PhD, and
Stephen E. Fremes, MD, MSc, FRCSC

Drs Akhrass and Bakaeen1 provided an informative summary
and expert surgeon’s overview of the benefits and potential
risks of intraoperative graft assessment for coronary bypass
graft surgery. The early and late outcomes of coronary bypass
surgery are contingent on the reproducible construction of
fully patent anastomoses with quality conduits to important
coronary targets. The authors have reviewed the key tools
used to assess graft patency intraoperatively. We agree with
the authors that transit time flowmetry (TTFM), particularly
when combined with epicardial ultrasound (ECUS), provides
the surgeon with reassurance of graft functionality. TTFM is
a Class IIa recommendation in the 2018 European Revascu-
larization Guidelines.2 The use of flowmetry is not a substi-
tute for comprehensive clinical assessment and technical
precision but is meant to supplement clinical assessment
and uncompromising execution. However, a common obser-
vation is that intraoperative graft failure, while infrequent,
may be unheralded and without other clinical cues.

Given the controversy surrounding the EXCEL trial, the
prognostic importance of perioperative myocardial infarc-
tion has been questioned.3 Yet, it is well accepted that clin-
ically defined perioperative myocardial infarction is not a
benign event and is commonly associated with graft occlu-
sion. Biancari and colleagues,4 in a meta-analysis of 9
studies of 1104 patients with perioperative myocardial
infarction, reported early mortality was 12.6%. Graft fail-
ure was present in 62% of patients taken to the catheteriza-
tion laboratory and in 79.8% of patients taken directly back
to the operating room without angiography.
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The evidence supporting the practice is largely observa-
tional. In the only randomized trial comparing TTFM
with indocyanine green fluorescent angiography (ICG),
the sensitivity to detect 50% graft stenosis or occlusion
was far greater with ICG (83% vs 25%) according to early
postoperative angiography—as nonocclusive stenoses may
not result in flow disturbances.5 Also, when ICG and TTFM
were compared with usual care in a later randomized
controlled trial that was likely underpowered, intraoperative
graft assessment was not associated with improved graft
patency at 1 year; however, graft stenosis alone was
numerically lower (3/160, 5.5% vs 8/152, 15.4%,
P ¼ .09).6 In a meta-analysis of 35 TTFM studies (almost
entirely observational) including 8943 patients and 15,673
grafts, graft revision on a per-patient basis was 4.3% and
2.0% on a per-graft basis.7 However, graft revision was
performed in only 25.1% of abnormal grafts, indicating
the importance of combining TTFMwith clinical judgment.
Abnormal TTFM results were associated with graft
occlusion and worse short-term clinical outcomes.7

The authors caution that falsely positive findings can be
seen in certain patient scenarios leading to unnecessary
graft revision, which, in turn, may then lead to patient
harm. We concur with the authors that ECUS is comple-
mentary to TTFM, mainly in the identification of TTFM
false positives. Di Giammarco and associates8 reported in
a consecutive patient series including 717 grafts analyzed
with both TTFM and ECUS that ECUS identified only 3
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of 678 (0.4%) TTFM false negatives but determined that 35
of 39 TTFM positive grafts were false positives. Durable
graft patency is necessary for favorable long-term outcomes
following coronary surgery. There is considerable evidence
that conduit is the key driver.9-11 That said, quality
assurance is imperative. One of the potential limitations
of the methodology is the number of false positives from
TTFM alone. It is essential that TTFM findings are not
used in isolation but are combined with careful clinical
assessment. However, poor decision-making may result
from a lack of familiarity with the technology and the re-
porting. That speaks to the importance to routinely check
graft patency intraoperatively, ie, just do it!
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