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Summary

The basic principle of the interpretation of the impedance cardiogram was re-examined in this re-
port. At first, an apparatus of the impedance cardiograph was attached to the barrel shaped tube of
agar and the effect of the saline flow rate therin on the change of the impedance of the tube was in-
vestigated. The flow rate of the saline was changed from 12cc/min to 46 cc/min, and it was
confirmed that there existed quite the liner relationship between the decrease of the impedance and
the increase of the saline flow rate. Since there is continuous blood flow in the thorax with its accelera-
tion and deceleration in accordance with the cardiac action, dz/dt (the first differential of the impedance)
must be interpreted as showing the acceleration or deceleration of the intrathoracic blood flow. That
is to say that the waves of the impedance cardiogram dz/dt is thought to correlate with the accelera-
tion or deceleration of the intrathoracic blood flow, which is not only aortic but also pulmonic and ve-
nous. The latter was confirmed by the observation of the huge early diastolic wave as large as the sys-
tolic in the impedance cardiogram of a case with mitral regurgitation.

The diastolic impedance cardiographic waves were not an accidental product, since it was also
confirmed by the second experiment, which compared the time relationship between the mitral valve
motion revealed by echocardiography and the diastolic waveformes on 20 healthy individuals. It was
confirmed that the presystolic and diastolic waves of the impedance cardiogram correlated quite well
with the A and E waves of the echocardiogram, respectively.

From those experiments and discussions, it was concluded that dz/dt of the impedance cardio-
gram corresponded to the acceleration or deceleration of the intrathoracic blood flow and the diastolic
waves were not an accidental product but correlated with the rapid early diastolic influx of the blood
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into the ventricle and the resultant of the presystolic deceleration and acceleration of it by the atrial

contraction.
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Fig. 1. Flow-model tube.

An apparatus of the impedance cardiograph is at-
tached to the tubular agar model. The flow rate of the
saline is changed from 12 cc/min to 46 cc/min.
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Fig.2. Summary of experiments showing the
liner relationship of the decrease of the im-
pedance and the increase of the saline flow rate.
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Fig.3. The position of four electrodes for the measurement of impedance cardiograph.

Fig. 4. An example

of a record taken from a normal subject.
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Fig. 5. Relationship between dz/dt impedance wave form and mitral valve echocardio-
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Fig.6. Time relationships between impedance
wave forms and echocardiograms in 20 normal
subjects.

Presystolic and diastolic waves of the impedance
cardiogram correlate well with mitral valve motion
of the echocardiogra.
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Fig.7. An example of an abnormal dz/dt wave form in mitral regurgitation.
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Fig. 8. Continuous blood flow in the thorax with its accelearation and deceleration.
In atrial contraction, the flow from the pulmonic vein is decelerated, and in early diastole it acce-
lerated by rapid influx of the blood into the ventricle.
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