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Commentary: Silent brain lesions
add noise to the on- versus
off-pump coronary artery bypass
grafting debate
William C. Frankel, BS (left), and Tom C. Nguyen,
MD (right)

CENTRAL MESSAGE

New brain lesions detected on
MRI occur in approximately 20%
of patients after CABG and may
be associated with postoperative
cognitive dysfunction.
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William C. Frankel, BS,a and Tom C. Nguyen, MDb

The debate between on-pump (ONCABG) and off-pump
coronary artery bypass grafting (OPCABG) has waged on
for more than 30 years. Early proponents favored OPCABG
based on the hypothesis that removing cardiopulmonary
bypass (CPB) from the operation would mitigate
perioperative complications such as stroke. However, after
3 large randomized controlled trials (Randomized On/Off
Bypass [ROOBY], Coronary Artery Bypass Surgery Off
or On Pump Revascularization Study [CORONARY], and
German Off Pump Coronary Artery Bypass Grafting in
Elderly Patients [GOPCABE]) failed to show a difference
in stroke rate between ONCABG and OPCABG,1-3 the
pendulum swung back in favor of ONCABG. Recently,
the debate has been reignited after the SYNTAX (Synergy
between Percutaneous Coronary Intervention with Taxus
and Cardiac Surgery) trial revealed a lower risk of stroke
after percutaneous coronary intervention compared with
CABG surgery.4 Consequently, cardiac surgeons are
entrenched in an arms race to develop techniques that
reduce the risk of neurologic complications after CABG,
given that these complications are of paramount importance
to patients who require coronary revascularization.

It is in this context that we read with interest the paper by
Tachibana and colleagues5 in this issue of the Journal in
which the authors describe the incidence and impact of
‘‘silent’’ brain lesions after CABG. The authors report their
experience with 104 patients who underwent elective and
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isolated first-time CABG over a 2-year study period. These
patients were selected to undergo ONCABG (n ¼ 39) or
OPCABG (n ¼ 65), with or without aortic clamping, based
on surgeon evaluation. All patients underwent preoperative
and postoperative (within 2 weeks after surgery) magnetic
resonance imaging (MRI) of the brain to identify the
presence of new brain lesions. The incidence of new brain
lesions detected on MRI was 20% overall; 33% (13/39),
12% (8/65), and 16% (3/19) of patients in the ONCABG,
OPCABG, and aortic no-touch groups, respectively,
developed new brain lesions after surgery.
The authors are to be congratulated for their timely and

important study along with several noteworthy findings of
relevance to the continued ONCABG versus OPCABG
debate. The authors found that postoperative cognitive
dysfunction (POCD) occurred more often in patients with
multiple or large lesions. Although these patients were not
at increased risk of mortality or major complications, they
were more likely to experience a decline in functional status
after surgery. In contrast to the ROOBY, CORONARY, and
GOPCABE trials, CPB appeared to be an important risk
factor for new brain lesions in this study. This association
is supported by a large single-center study along with 2
recent meta-analyses that showed a significantly lower
rate of stroke in patients who underwent OPCABG
compared with ONCABG.6-8 Surprisingly, however, new
brain lesions were also detected in 16% (3/19) of patients
in the aortic no-touch OPCABG group. Although no
randomized trials have directly compared ONCABG with
aortic no-touch OPCABG, several single-center studies
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along with a recent meta-analysis have shown that the aortic
no-touch technique reproducibly reduces the rate of stroke
to �1%,9-11 comparing favorably with the 0.6% rate
associated with percutaneous coronary intervention in the
SYNTAX trial.4 Taken together, these findings suggest
that although the aortic no-touch technique may be
associated with lower rates of overt stroke, new brain
lesions are still common using this technique, which
represents an enigma. In turn, these findings may indicate
that the aortic no-touch technique cannot completely
mitigate the risk of postoperative neurologic complications
previously attributed to CPB and aortic manipulation.

The lack of randomization, especially in the context of
the inherent subjectivity in assessment of POCD, is an
important limitation to this study. Furthermore, the authors
do not comment on whether the radiologists or the
individuals administering the neurocognitive assessments
were blinded to the procedure being performed. Only one
metric—the Katz Activities of Daily Living score—was
lower in patients with new brain lesions after CABG. This
is noteworthy, given that activities of daily living are
multifactorial and therefore a ‘‘dirty’’ surrogate for
neurologic decline. The authors also failed to report the
total number of patients in each group who experienced
POCD, making it impossible to draw conclusions about
the relative incidence of POCD between techniques. Taken
together, these limitations leave us with more questions
than answers in terms of the relative incidence of clinically
meaningful lesions that persist after the early postoperative
period for these techniques.

This study is an important addition to the literature
insofar as it reveals that although the absolute risk of stroke
after CABG is low, new brain lesions detected by MRI
appear to be relatively common for both ONCABG and
OPCABG groups. Whether these lesions lead to significant
neurologic sequelae, that is, whether they are truly ‘‘silent’’
or not, remains to be fully elucidated but certainly adds
some noise to the ONCABG versus OPCABG debates.
It’s possible these lesions could be the canary in the coal
646 The Journal of Thoracic and Cardiovascular Surg
mine with respect to long-term cognitive and functional
outcomes after CABG. Thus, this topic warrants further
investigation from large, prospective studies with more
detailed follow-up and more objective means of
neurocognitive assessment. If we are to continue to offer
CABG as a safe and durable option for coronary
revascularization, further innovation in neuroprotective
techniques for CABG must be aggressively pursued.
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