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Summary

Echocardiography and phonocardiography were performed on 10 patients assisted by intra-aortic
balloon counterpulsation. With ordinary approach satisfactory echoes from an intra-aortic balloon
were obtained in eight patients. In the remainder of patients, the balloon echoes were obtained first
when ultrasonic transducer was placed over the epigastrium. Only anterior motion of the balloon during
inflation was observed in seven patients. The balloon echoes of the rest formed a box-like configura-
tion during inflation. When counterpulsation was discontinued, no opening motion was observed.
The sounds originated from the balloon were divided into * inflation ’ sounds and “ deflation ” sounds.
The “ inflation ” sounds occured when the balloon was inflated, and the beginning of the sounds coin-
cided with the onset of inflation. The  deflation ” sound occurred just before the balloon was deflated.
The end of the sounds coincided with the onset deflation. It should be concluded that both echo-
cardio graphy and phonocardiography provide useful clues to estimate balloon function.
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Table 1. Cases assisted by intra-aortic balloon
counterpulsation

Patient Sex Age Clinical diagnosis Result

1 M 51 AMI, Shock Survived

2 M 57 AMI, Shock Died

3 M 63 AMI, Shock Survived

4 F 66 AMI, Died
Rupture of IVS

5 M 41 AMI of RV Died

6 M 67 OMI, CHF Survived

7 M 58 AM], Died
Impending cardiac
rupture

8 M 57 Unstable angina Died

9 M 27 SVG, LOS Survived

10 M 42 OMC, LOS Died

M: male, F: female, AMI: acute myocadial infarc-
tion, IVS: interventricular septum, RV: right ven-
tricle, OMI: old myocardial infarction, CHF: conges-
tive heart failure, SVG: saphenous vein graft, LCO: low
cardiac output, OMC: open mitral commissurotomy.
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Fig. 1. Echocardiogram of a patient assisted by intra-aortic balloon counterpulsation.
The balloon echoes (IAB) form a box-like configuration during inflation. In addition, the motion
of the posterior left ventricular wall (PLVW) is decreased, and pericardial effusion is observed.
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Fig. 2. Echocardiogram of a patient treated by intra-aortic balloon counterpulsation.
The echograms from the interventricular septum (IVS), anterior mitral valve (MV), posterior
left ventricular wall (PLVW) and balloon (IAB) are obtained. The opening motion of the balloon

during inflation is indicated by arrows.
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Fig. 3. The balloon echoes obtained when transducer is placed over the epigastrium.
The balloon echoes (IAB) move anteriorly with inflation and return to the closed position with
deflation.

Fig. 4. The balloon echoes when intra-aortic balloon counterpulsation is adjusted to 2:1.
The opening motion of the balloon (indicated by arrows) is observed only when counterpulsation
is activated.
PLVW: posterior left ventricular wall, IAB: intra-aortic balloon.
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Fig. 5. Phonocardiograms of a patient assisted
by intra-aortic balloon counterpulsation.

The balloon sounds related to its motion are di-
vided into inflation sonuds (indicated by an arrow)
and deflation sounds (indicated by double arrows).

4L: the fourth left intercostal space, L, M and
H: low, medium and high frequency phonocardio-
grams.
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Fig. 6. The balloon sounds obtained from the epigastrium.
The balloon sounds alone are recorded when transducer is placed over the epigastrium. The inflation
sounds are indicated by an arrow, and the deflation sounds by double arrows.

Ao: aorta, H: high frequency phonocardiogram.
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Fig. 7. Phonocardxograms obtamed when intra-aortic balloon counterpulsation is adjusted

to 2:1.

The balloon sounds are recorded only when the counterpulsation is activated. The inflation sounds
are indicated by an arrow, and the deflation sounds by double arrows. When the counterpulsation is not
activated, the original heart sounds (S;, S;) are recorded.

4L: the fourth left intercostal space, L and M: low and medium frequency phonocardiograms,
S, and S,: the first and second heart sounds, a and p: the aortic and pulmonic components of the

second heart sound.
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