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String sign recovery of the left internal mammary artery
bypass graft
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String sign of the left internal mammary artery.

CENTRAL MESSAGE

This is a demonstration of the
“reversibility” of the LIMA string

sign that had occurred when the
stenosis on the native vessel had
progressed and became hemo-
dynamically significant.

See Commentaries on pages 75 and 77.
Video clip is available online.

A 75-year-old patient was diagnosed with 3-vessel disease
on coronary angiography in 2006 after an electrocardio-
gram (ECG)-positive treadmill exercise test. He underwent
coronary artery bypass surgery: left internal mammary ar-
tery (LIMA) to left anterior descending (LAD) artery,
saphenous vein graft to diagonal artery, saphenous vein
graft to left marginal artery, and saphenous vein graft to
right coronary artery.
FIGURE 1. Coronary angiogram performed in 2014. A, Left anterior descendin

with competitive flow filling the mid- and distal left anterior descending artery
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In 2014, a coronary angiography was performed after an
ECG-positive treadmill exercise test. It showed a nonob-
structive mid-LAD stenosis and a string sign of the
LIMA, with a dominant anterograde coronary flow through
g artery stenosis. Stenosis is angiographically nonsignificant (white arrow)

. B, String sign (white arrow) of the left internal mammary artery.
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VIDEO 1. The string sign. Coronary angiogram performed in 2014

showing the string sign of the left internal mammary artery graft to the

left anterior descending artery (Figure 1). Video available at: https://

www.jtcvs.org/article/S2666-2507(21)00771-9/fulltext.

VIDEO 2. Reversal of the string sign. Coronary angiogram performed in

2021 showing the reversal of the string sign of the left internal mammary

artery graft after development of a severe stenosis in the distal left main

and proximal left anterior descending artery (Figure 2). Video available

at: https://www.jtcvs.org/article/S2666-2507(21)00771-9/fulltext.

Adult: Coronary: Imaging
the native LAD artery (Figure 1, Video 1). The 3 saphenous
vein grafts were patent.

In January 2021, a coronary angiography was redone
because of an ECG-positive treadmill exercise test. It
FIGURE 2. Coronary angiogram performed in 2021. A, Progression of native

arrow) and severe stenosis in the proximal left anterior descending artery (blac

ibility of the string sign of the left internal mammary artery graft. Arrowhead i

descending artery.
showed a new tight distal left main stenosis and a progres-
sion of the LAD stenosis. Contrary to 2014, the string sign
of the LAD has now disappeared, and that vessel was well
coronary artery disease, with tight stenosis in the distal left main (white

k arrow). B-D, Images from the same sequence showing complete revers-

ndicates the left internal mammary artery anastomosis on the left anterior
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Adult: Coronary: Imaging
developed and was the main pathway for perfusion of the
mid- and distal LAD artery (Figure 2, Video 2).

It is well known that competitive flow can narrow internal
mammary artery grafts (string sign). Hartman and col-
leagues1 suggested that LIMA string sign grafts are “living
conduits” that can adapt to myocardial stress conditions
when myocardial oxygen demand is increased. This is a
demonstration of the “reversibility” of the LIMA string
sign that had occurred when the stenosis on the native vessel
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had progressed and became hemodynamically significant.
We obtained oral informed consent from the patient for pub-
lication of this case report. Institutional review board
approval for this report was not required by our institution.
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