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Summary

Using a new diagnostic ultrasonographic apparatus for tomographic imagings during surgery, we
attempted to image the coronary arteries to delineate vascular lesions. Twenty patients were studied,
including four with ischemic heart disease, eight with valvular disease, and eight with congenital
anomalies. A T-shaped, 7.5 MHz electronically-focused linear array scanner sterilized with formalin
gas was placed directly over the exposed surface of the heart. Echocardiograms of the coronary systems
were obtained in the following selected planes.

Plane 1: With the scanner probe on the main pulmonary artery, the main trunk of the left coronary
artery (LMT) was imaged;

Planes 2 and 3 : Tomographic imaging of the left anterior descending artery (LAD) was accomplished
with the probe of the scanner applied to the anterior interventricular sulcus;

Planes 4 and 5: For imaging the right coronary artery (RCA), the scanner probe was placed over
the right atrioventricular groove.

The LMT and its branches (LAD and the circumflex branch, Cx) were readily visualized echocar-
diographically in plane 1 in nearly all cases examined. Satisfactory imagings of the RCA were also
easily achieved in planes 4 and 5. Nevertheless, attempts to image the LAD in planes 2 and 3 entailed
some difficulty.

Echograms of adult patients were of higher intensity and brighter, with an increased prominence
of the intima of the coronary arteries, compared to those of children. The echocardiographic features
in coronary artery stenosis were remarkably consistent with the angiographic findings in respect to the
location of stenotic lesions.

Advantages of echographic observations of the coronary arteries using this noninvasive procedure
lie not only in providing accurate information as to the site of stenosis but in delineating the morpho-
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logic features of the vessel wall, as well. Using this procedure optimal sites for vascular graft sutures
in cases requiring aorto-coronary bypass surgery may be appropriately selected, hence this is a valua-
ble diagnostic aid to increase the safety of surgical procedures.
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Fig. 1. Echocardiographic technique to image the coronary artery during surgery.
Echocardiograms are obtained for imaging the coronary arteries with a T-shaped linear scanner
placed directly over the surface of the heart. The scanner is sterilized with formalin gas for 24

hours at room temperature.

RCA | AD

Fig. 2. Five planes for imaging coronary arteries.

Plane 1 is for imaging the left main coronary artery (LMT). With the scanner probe positioned
over the main pulmonary trunk (PA), the LMT which is situated behind the PA can be visua-
lized in most instances to the origin of its circumflex branch. Planes 2 and 3 are chosen to attain
images of the left anterior descending artery (LAD) by placing the probe directly over the anterior
interventricular sulcus. For evaluating the right coronary artery (RCA), images on planes 4 and 5 taken
with the probe applied directly over the surface of the right atrioventricular groove are examined.

AO=aorta; PA=pulmonary artery; RCA=right coronary artery; LAD =left anterior descending
artery; Cx=left circumflex branch.
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Fig. 3. Left coronary artery of a 12-year-old girl with atrial septal defect.
An echocardiogram shows the proxismal left coronary artery, as viewed on plane 1. The echogram
depicts the LMT arising from the aorta and sending out the branches including LAD and Cx.
PA=pulmonary artery; LAD=left anterior descending artery; Cx=left circumflex branch; LMT
=main trunk of the left coronary artery; AO =aorta.
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Fig. 4. LAD of the same patient as in Fig. 3.

Continued imagings of the coronary vessel is accomplished by the proximal-to-distal scanning. The
branch arising from the LAD and running away from the scanning device seems to be the perforating
branch to the interventricular septum.

PA =pulmonary artery ; LM'T =main trunk of the left coronary artery; LAD =left anterior descend-
ing artery. Septal br.=septal perforating branch of LAD.
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Fig. 5. RCA of a 59-year-old woman with mitral stenosis.

In Fig. 5A, the midportion of the RCA is visualized. It is noted that the artery shows a much greater
echo brightness and thickness of its intima, compared to that in the foregoing cases of a young girl.
There is no evidence of stenosis whatsoever. A small arterial branch of about 1 mm in diameter,
probably the acute marginal branch, is imaged in Fig. 5B as viewed with the scanner probe slightly
altered in angle.

RCA =right coronary artery; RV br.=right ventricular branch (acute marginal branch).
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Fig. 6. RCA of a 41-year-old man with myocardial infarction.

The RCA is demonstrated by cineangiography to be totally occluded in its proxymal portion,
along with visualization of its mid-portion via a bridge collateral and with peripheral reocclusion. The
2-D echogram of the vessel reveals irregular, uneven intimal surfaces with stenotic lesions at A and

B in this figure.

RCA =right coronary artery. LAO =left anterior oblique view.
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Fig. 7. LCA of the same patient as in Fig. 6.

The LAD is stenosed by 999, cineangiographically. The vessel is significantly narrowed at D and F,
and dilated at E and G on the 2-D echogram.

LMT =main trunk of the left coronary artery; Cx=left circumflex branch ; LAD =left anterior des-
cending artery; RAO =right anterior oblique view.
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Fig. 8

Fig. 8. RCA of a 54-year-old man with myocardial infarction.
By cineangiography, the RCA has a 509, stenosis at its origin and the LAD is visualized by col-
lateral flow via the septal perforators from the RCA.
RCA =right coronary artery; LAD =left anterior descending artery; RAO =right anterior oblique

view.
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Fig. 9. LCA of the same patient as in Fig. 8.

The angiogram demonstrates a total obstruction of the LAD. By echography, this portion of the
vessel is seen devoid of lumenal space, while in the area distal to it, a blood vessel with progressively
increasing inner diameter is observed. This might be the distal portion of the LAD, which contains

contrast medium infused via the RCA.

LAD=left anterior descending artery; LMT=main trunk of the left coronary artery; RAO=

right anterior oblique view.
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