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Summary

Many heart diseases, such as endocarditis, myocardial infarction, valvular disease and so forth, are
accompanied by tissue degeneration. The informations on pathological changes in the tissue are very
important for the early diagnosis and for the selection of an adequate treatment. In order to obtain
such informations, ultrasono-cardiotomography is very useful.

In the tomographic method, the following four data must be extracted from the tomographic images;
(1) distribution of abnormal echoes, (2) the echo intensity, (3) the degree of attenuation of the ultra-
sound, (4) the deformation of tomographic pattern. The sensitivity graded tomogram pair method
is used for the evaluation of the relationships of these four data. In this method, several series of
tomograms taken at the same cardiac phase were employed. These were obtained by changing only
the gain of receiving amplifier at certain decibel intervals. When intensity of the echo from the peri-
cardium in normals is 0 dB, that from the epicardium was about 5 dB, that from the valve tissue about
10 to 15 dB, and that from the endocardium about 20 dB weaker than that from the pericardium, respec-
tively. On the contrary, the echo intensity from a verruca on the valvular tissue was about 5 dB weaker
than that from the pericardium and the echo from the verruca with calcification was almost as strong
as that from the pericardium. Also it was found that the verruca was represented as an intensive nodu-
lar echo.

Echo intensity varied depending on the changes in the quality of the tissue. In fibrotic changes as
in endocarditis, echo intensity was increased by about 5 to 10 dB than that in normals.

In the diseases associated with qualitative changes in the myocardium, the abnormal echoes together
with the deformed wall pattern were recorded on the ultrasono-cardiotomogram. The abnormal
echoes of the ventricular wall were classified as follows. One was an intensive echo of nodular or
micronodular pattern, and the other an intensive band-shape pattern. The former indicated the
presence of the focal degeneration scattered in the myocardium and the increment of the fibrous
tissue in the interstitial space of the myocardium and the latter indicated the presence of the thick
fibrous tissue in the endocardium or the presence of scar in the myocardium.

It was concluded in relation to the sections of specimen obtained at autopsy that the changes in pat-
tern, intensity and character of the echo reflect the severity and quality of the organic changes in heart
tissues. Thus the non-invasive ultrasono-cardiotomography seemed to enable us to evaluate organic
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changes in the heart tissue.
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Fig. 1. Sensitivity graded tomogram pair of the normal case.

Tomograms are taken by changing the gain of receiver at every 5 dB intervals in the direction
of the long axis of the left ventricle. The pericardial echo is the most intensive. The echoes re-
flected from the epicardium is about 5 dB weaker than that of the pericardium. That from the valve
and aortic wall is about 10-15 dB weaker, and that from the endocardium is about 15-20 dB weaker
than that of the pericardium, respectively.
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Fig. 2. Azimuthal tomogram pair of the heart in a case with mitral regurgitaion.

The azimuthal angle of the scanning plane was changed as shown by the black line demonstrated
on the chest roentgenogram. The thickening, shortening and adhesion of the chordae tendineae
which belong to the anterior and posterior papillary muscles are demonstrated in photographs 2 and 6.
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Fig. 3. Comparison between the findings on ultrasono-cardiotomograms in a case of
mitral insufficiency and those on the sections of a specimen of the valve leaflet with a
verruca which was excised by surgical operation.

Abnormal conglomerate echo is observed at the tip of the anterior mitral valve leaflet. The size
and form of the echo are in good agreement with those of the excised specimen.
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Fig. 4. Sensitivity graded tomogram pair of the mitral valve with thickening of the
leaflets and chardae.

Difference in intensity between the echo reflected from the pericardium and that from the verruca
is about 5 dB. The echo from the fibrous thickening is about 5 dB stronger than that from the
normal valve tissue.
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Fig. 5. Sensitivity graded tomogram pair of the verruca with calcification in the mitral
valve.

The echo intensity increases markedly and is as strong as the echo from the pericardium. In this
case, an echo from thrombus is observed in the left atrium. 'The echo intensity of the thrombus is
as stong as that of the verruca. These results indicate that fibrous changes occur in the intra-
atrial thrombus.
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Fig. 6. Sensitivity graded tomogram pair of the aortic valve in aortic insufficiency.

The echo reflected from the valve cusp is of marked intensity. The posterior wall echo of the
aorta is absent because of the presence of the acoustic shadow which is presumably caused by the
verruca in the valve cusp. These findings indicate the presence of calcification in the valve cusp.
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Fig. 7. Increment of the intensity of echoes from the endocardium.
Intensive band-shape echo is observed at the endocardium and intensity of this echo is about 10 dB
stronger than that of the echo of the normal case.
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Fig. 8. Three patterns of myocardial echoes.

In the cases associated scattered degeneration or increment of the fibrous tissue, large or medium
or fine granular echoes are observed in the left ventricular wall.
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Fig. 9. Comparison between the myocardial echo pattern and actual histological findings
of the specimen obtained at autopsy.

As shown by the white arrow in Case I, thick fibrous tissues are observed at the area which is
demonstrated by a wide intensive echo. Degeneration of the myocardium and increment of the
fibrous tissues are demonstrated in the area of nodular echoes of various size. As shown by the
white arrow in Case III, scar is found at the area of the narrow intensive and band-shape echo.
This is a case of anterior myocardial infarction in an experimental dog.
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Fig. 10. Azimuthal tomogram pair obtained from a case of posterior myocardial infarc-
tion of the transmural type.

The white arrow indicates the area of scar in the posterior wall. A thin and intensive echo is found
at this area demonstrated. The tomograms of No. 1 to No.5 are recorded along the black lines of the
corresponding number drawn on the chest X-ray picture and on schematic figure. Myocardial in-
farction is clearly demonstrated on the tomograms of No. 4 and No. 5.
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Fig. 11. Azimuthal tomogram pair of a dog heart with anterior myocardial infarction.
These tomograms are obtained from beating heart. Thin but intensive band-shape echoes caused by
degeneration of myocardial tissue and scar formation are observed at the area shown by the white

arrow. The ventricular septum suffering myocardial infarction becomes thinner as observed on the
actual cross section of the excised heart.
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Fig. 12. Sensitivity graded tomogram pair taken in an excised dog heart.

A case of posterior myocardial infarction. The heart is examined by the proximity immersion
method. At the area of the scar formation, the myocardial echo is narrow and is more intensive than
that of the non-infarcted area. The echo reflected from the scar appears at +10 dB and is about
10 dB stronger than that from the normal myocardium.
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Fig. 13. Sensitivity graded tomogram pair obtained from an excised dog heart (subendo-
cardial infarction).

The echo from the infarcted area is about 10 dB stronger than that from the normal myocardial
tissue in the vicinity. As shown by the white arrow, the small nodular echo scattered in the myo-
cardium adjacent to the endocardium can also be observed.
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