Journal of Cardiology 20: 607-616, 1990

ERBE k-~ 4 2247 7  Evaluation of patency
PERAFOMKRFMME: F» 7 of internal mammary
7—WiBE L EBRERIE  artery grafts: A compar-
D LB HRET | ison of two-dimensional
Doppler echocardio-
graphy with coronary
angiography

G 30 Shunei KYO

il Eid Makoto MATSUMURA
WE o Yuji YOKOTE

B EBE— Shinichi TAKAMOTO
BA R= Ryozo OMOTO

Summary

To examine the clinical feasibility of color flow mapping Doppler echocardiography (CFM) in
diagnosing the patency of internal mammary artery (IMA) grafts, 41 patients who had had coronary
bypass surgery were examined by both CFM and coronary angiography (CAG) within one week of
the CFM examination. Coronary bypass surgery was performed one to eight months prior to this
study, and the average number of bypass grafts was 2.74-0.7. The patency of the IMA grafts was
confirmed in all except one patient by CAG; whereas, the flow in the IMA grafts was clearly visualized
in all 22 patients by CFM from the left parasternal echo window. Peak velocities of the IMA graft flow
in the 22 patients were 31.74+12.0 (19~49) cm/sec in diastole and 14.9+8.5 (5~36) cm/sec in systole.
No false positive diagnosis was made in the CFM examination. The sensitivity, specificity, negative
predictive value, and positive predictive value of CFM in the diagnosis of IMA graft patency were
55%, 100%, 5.3% and 1009, respectively.

In conclusion, although the sensitivity of color Doppler still remains relatively low, its specificity
in the diagnosis of IMA graft patency is 100%,. Thus, color Doppler is expected to be valuable for
long-term follow-up of IMA graft patencies.
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Fig. 1. Visualization of internal mammary artery (IMA) graft flow by color flow mapping
Doppler echocardiography (CFM).

IMA graft flow is depicted (a: Case 1, 57-year-old woman) in red as flow towards the transducer
and (b: Case 2, 64-year-old woman) in blue as flow away from the transducer according to the
angle of incidence between the IMA graft flow and the ultrasonic beam. Pulsed Doppler echocar-
diography clearly shows the velocity wave form of the IMA graft flow in each patient.
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Table 1. Comparison of the detection rate
of graft patency between the CFM
imaging and coronary angiography

Doppler echo Coronary angiography
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No 18 1
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Fig. 2. Changes of the velocity wave form of the IMA graft flow caused after the oral
administration of nifedipine (NIF) and nitroglycerin (NTG) (Case 2).

Note that the peak diastolic velocity is markedly increased after the administration of NIF and
NTG, but it does not affect the arterial blood pressure.

— 610 —



Fig. 3. Postoperative coronary angiogram of
an IMA graft and the left anterior descending
coronary artery (LAD) 8 months after aorto-
coronary bypass surgery (Case 2).

Although the IMA graft is patent, a moderate
grade of stenosis is seen in the anastomosis (A) and
in the LAD beyond the anastomosis (B). Color flow
mapping Doppler echocardiography failed to visualize
the IMA graft flow at this time.
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Fig. 4. Pre- and postoperative coronary angiograms (CAG) of a 63-year-old woman with
acute myocardial infarction and cardiogenic shock (Case 3).

Preoperative CAG shows total occlusion in the proximal portion of the right coronary artery (a)
and 90% stenosis in the left main coronary artery (b) even after the administration of urokinase.
Postoperative CAGs show good patency of the saphenous vein grafts (c, d) and the internal
mammary artery grafts (e).
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Fig. 5. Pre- and postoperative chest radiographs, and the velocity wave form of the in-
ternal mammary artery graft flow on the 4th postoperative day (Case 3).

a) Preoperative chest radiograph shows marked lung congestion and the increased cardiothoracic
ratio (66%). b) Chest radiograph on the 4th postoperative day shows marked reduction of the
cardiothoracic ratio (56%) and resolution of lung congestion. ¢) Postoperative Doppler echo exami-
nation demonstrates a good velocity wave form of the graft flow with a diastolic peak of 41 cm/sec

and a systolic peak of 24 cm/sec.
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Fig. 6. Post-operative left ventriculograms.
Medium-sized left ventricular aneurysm is observed at the apex.
LAO=left anterior oblique projection; RAO=right anterior oblique

projection ; D=diastole; S=systole.

Table 2. Characteristics of visualized coronary

blood flow
RCA &

LAD SVG IMAG
1 Size Small Large Small
2 Structure Complex Simple Simple
3 Position Variable Variable Constant
4 Motion Wide Small None
5 Depth Variable Variable Constant
6 Echo window Limited Limited Good

Detection  Very difficult Difficult Easy

RCA =right coronary artery; LAD=left anterior
descending artery; SVG=saphenous vein graft;
IMAG =internal mammary artery graft.
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