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Commentary: Silent brain lesions
after coronary artery bypass
grafting—Reexamining the sound
of silence
Are “silent” brain lesions after coronary artery
bypass grafting really “silent”?

CENTRAL MESSAGE

With MRI before and after CABG,
Tachibana and colleagues more
accurately characterized new
“silent” brain lesions and found
that multiple and large lesions
are associated with cognitive
dysfunction.
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Stroke remains one of the most feared complications after
coronary artery bypass grafting (CABG) and is associated
with as much as 10 times greater in-hospital mortality.1

Although large series have investigated clinical cerebrovas-
cular events and identified risk factors, such as history of ce-
rebrovascular disease or prolonged cardiopulmonary
bypass time, subclinical neurologic events and their long-
term impact remain poorly understood.2,3 These so-called
silent infarcts refer to new brain lesions on postoperative
imaging in patients without any correlating focal neurologic
findings. Many postoperative patients demonstrate a more
subtle neurocognitive decline, whether transient or persis-
tent, which has been hypothesized to be related to these “si-
lent” lesions; however, previous studies have not found a
relationship between imaging findings and neurocognitive
decline.4 A significant limitation of previous studies on
this topic has been a lack of both preoperative and postop-
erative imaging to compare lesions and assess their signifi-
cance better in the context of existing cerebrovascular
disease. Such imaging is critical, because the etiology of
post-CABG stroke is thought to be diverse, including air
embolism, aortic atherosclerotic disease, perioperative hy-
potensive periods, and existing disease of the carotid or ce-
rebral vessels.5 A 2011 study by Lee and associates6 used
preoperative magnetic resonance imaging (MRI) in 1367
patients to score cerebral atherosclerosis, which correlated
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with postoperative stroke. Imaging was not, unfortunately,
obtained to assess for silent findings.6 Conversely, many
studies have used postoperative MRI, with focus on
diffusion-weighted imaging to identify silent injuries, but
these studies lack a preoperative imaging correlate.4

In this issue of the Journal, Tachibana and colleagues7

examined 104 patients who underwent elective, isolated,
first-time CABG during a 2-year period (2016-2018) and
used both preoperative and postoperative MRI to detect
new brain lesions. Tachibana and colleagues7 divided the
patients into 2 groups (lesions vs no lesions) and looked
at the different types of surgical approaches that were
used, as well as analyzing the postoperative outcomes,
including physical and cognitive functions, in each group.
Overall, they found new brain lesions in 20.1% of the pa-
tients. Although the percentages of patients who underwent
on-pump (as opposed to off-pump) procedures and those
who had aortic crossclamping (as opposed to aorta no-
touch technique) were higher in the positive lesion group,
those who underwent off-pump and aorta no-touch CABG
procedure still had a significant incidence of MRI-
detected brain lesions. In addition, the Katz activities of
daily living index was lower in patients with these lesions,
although no significant differences were found in changes
of physical or cognitive functions.
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Tachibana and colleagues7 are to be commended for
including patients who underwent off-pump CABG and
on-pump CABG, subsets of whom underwent aortic
crossclamping versus side clamping versus beating-heart
operations. Their team was thus able to comment on the
spectrum of approaches to coronary surgery, each of which
presents a slightly different set of risk factors for stroke,
including manipulation of the aorta, sutured versus
device-based proximal anastomoses, and cardiopulmo-
nary bypass itself. Tachibana and colleagues7 present
significantly higher incidences of silent brain lesions in
on-pump CABG compared to off-pump CABG and in
crossclamp or side-clamp procedures relative to
beating-heart operations. Long-term conclusions from
these data are limited, however, by the number of patients
and the lack of matched comparisons among these groups.
Patient-specific factors contribute to the decision to use
cardiopulmonary bypass or not and therefore may
confound broader conclusions about CABG approach
and incidence of silent brain lesions.

Still, in contrast to most other articles that have been pub-
lished on this topic, there are 3 aspects of this study that are
quite refreshing. First, the most impressive accomplishment
is that both preoperative and postoperative MRIs were per-
formed for each patient. The data reported in this study
should therefore present a more accurate picture of the inci-
dence of these lesions after CABG. Second, the design of
this research project is relatively novel, in that the data anal-
ysis was performed by first dividing the patients into those
with and without the brain lesions and then examining for
the factors associated with them. Typically, the patients
would be first grouped into on-pump versus off-pump
CABG, for example, and then evaluated for how many of
those had brain lesions and how many did not. This alterna-
tive method of presenting the data may be somewhat
confusing for some readers at first, but it is certainly
different from most other studies. Third, perhaps the most
novel aspect of this article is the correlation between the
number and size of the lesions and the development of
pos-operative cognitive dysfunction, although the exact
cause-and-effect relationship cannot be demonstrated
merely with the given data. Still, this is valuable informa-
tion, which would certainly contribute meaningfully to
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the knowledge base in the important area of neurocognitive
complications related to cardiac surgery.

In summary, amid a multitude of papers about adverse ef-
fects of CABG on the brain, Tachibana and colleagues7

report the first systematic study in which both pre-CABG
and post-CABG brain MRIs were performed in each pa-
tient, thus allowing them to distinguish new lesions from
preexisting lesions confidently. Although the sample size
of the study is relatively small, Tachibana and colleagues7

have also taken the first steps toward more accurately corre-
lating the number and the size of these new lesions with
some of the known adverse neurocognitive consequences
of CABG. The implication here is that some of the adverse
effects on the brain after heart surgery, such as “pump head”
or other evenmore subtle symptoms and signs, may be asso-
ciated with these larger or more numerous “silent” brain le-
sions. This article thus prompts us to reexamine the idea that
these “silent” lesions are indeed quiet, or that they are mak-
ing some sound, no matter how faint it may be. The next
move in this line of research would be to verify the findings
in a larger study with longer-term follow-up, which would
help to determine whether there is any value to formulating
strategies to try to prevent the formation of these lesions or
whether it is even worth diagnosing them.
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