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Summary

To evaluate noninvasively the patency of aortocoronary bypass grafts using the left internal mam-
mary artery (LIMAG), color flow mapping Doppler echocardiography was performed in 23 consecutive
patients. There were 22 males and one female. The average number of involved coronary arteries per
patient was 2.5+0.6. The average number of bypassed graft anastomoses was 2.7+0.9, including 22
isolated LIMAG and one sequential LIMAG. The color flow mapping system used was a linear type
2-D Doppler system (Aloka SSD350) with a convex type transducer. Clear color flow visualization of
LIMAG flow was obtained in nine of the 23 patients (39%,) studied, with an average peak diastolic
velocity of 22.5+8.7 cm/sec and an average systolic peak velocity of 12.6 +5.7 cm/sec. The coronary
angiograms of eight patients were obtained within two weeks after the echocardiographic examinations
which demonstrated good graft patency in all LIMAG. Color flow visualization of LIMAG was ob-
tained in four of the eight patients (509,).

Although the detection rate was limited, LIMAG flow could be clearly visualized in nearly half the
cases studied with stable reproducibility from the transcutaneous echo window. Thus, this technique
can be a useful diagnostic means for long-term follow-up of LIMAG and for investigating coronary
circulation in the future.
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Table 1. Types of ischemic heart disease and
numbers of bypass grafts anastomosed
in 23 consecutive patients

1 vessel disease

2 vessels disease 5
3 vessels disease 15
Left main disease 2

Table 2. Types of grafts of the affected coro-
nary arteries

. Left
C(}:lght anterior G cherf;le Total
onary descending ©'TY x
IMA 0 24%* 0 24
SVG 14 8 16** 38

Sequential bypass was performed in one case of
internal mammary artery graft (IMAG)*, and two
cases of saphenous vein graft (SVG)**.
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Fig. 1. Postoperative angiograms of a left inter-
nal mammary artery graft.

The internal mammary artery (IMA) graft parallels
the left side of the sternum. Therefore, this graft
can easily be detected from the second to fourth left
intercostal echo windows using the standard parasternal
view.
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Fig. 2. Color flow visualization of aortocoronary bypass graft flow by a linear color flow
mapping system with a convex type transducer. (Case 1, S.Y., 57-year-old man).

The left internal mammary artery (IMA) bypass graft is anastomosed to the left anterior descend-
ing (LAD #7) coronary artery, and the flow is clearly visualized in the left parasternal view from
the second intercostal echo window with a diastolic peak velocity of 27 cm/sec (left). The saphenous
vein graft (SVG) which is anastomosed to the first diagonal branch of the LAD (#9), and its flow
is clearly visualized in the left parasternal view from the third intercostal echo window with a diastolic

peak velocity of 15 cm/sec (right).
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Fig. 3. Color flow visualization of aortocoronary bypass graft flow and changes in the flow
velocity during drug administration and exercise tests (Case 2, K.S., 47-year-old man).

The diastolic peak velocity and the shape of coronary bypass graft flow pattern of IMA graft are
markedly changed by drug administration and exercise. The diastolic peak velocity at rest (CONT:
control) is 16 cm/sec, and it is accelerated to 24 cm/sec by nitroglycerine (NTG) administration, to
23 cm/sec by handgrip test (HG) and to 23 cm/sec by exercise test (EX) using a bicycle.
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