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Roentgenological Plethysmograph of the Lung

Toshio Kobayashi
Department of Radiology, Faculty of Medicine Shinshu University

Masaomi Takizawa

Radiological Service, University Hospital Shinshu University

The authors described here a method of measuring and recording the changes in roentgenographic

lung density, paying particular attention to the pulsation of the pulmonary arteries. Attempts have been

made by the authors to study variations in pulmonary blood-flow by recording lung-density variations,

using an electrokymographic method and a computer of average transient.

The alterations of lung density by respiration and pulsation, recorded by our densitometer, are a

function of the degree of expansion of the lung and a plethysmograph of the lung fields.

A roentgenological method of studying localised changes in the lung density at the selected phase of

respiration and pulsation was obtained, and roentgenological plethysmograph of the lung field was made.

The curves obtained in normal and abnormal subjects were described and analysed.
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Fig. 1. Schematic diagram of roentgenological lung density apparatus combined
with a computer of average transient.
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Fig. 2. Schematic sketch of method for
foundamental experiment.
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Fig. 3. Simulator for foundamental experiment, Fig. 6a. Lung field pulsation from normal
subject.
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Fig. 4. Curves of 50 times summation.
0.75-3.0 mm. showing a thickness of thin
acrylite plate.

Fig. 6b. Amplitude of the lung fields from
normal subject.
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Fig. 7Ta. Case 1. T.M. 56 years male. Carci-
noma of the left lung

Fig. 7b. Lung field pulsation from abnormal
subject (Case 1).

/ \ v

o~ a S C RYRVAVAVA

AN AN A T AV AV AN
VANV AN n AN
~k T

Fig. Te. Amplitude of the lung fields from
abnormal subject (Case 1).
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Fig. 7d. Propagation velocity of lung fields
from abnormal subject (Case 1).
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Fig. &r. Case 2. K.N.64 years male. Pulmon-
ary carcinoma of the left upper lobe invas-
ing mediastinal nodes.
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Fig. 8b. Lung field pulsation from abnor-
mal subject (Case 2).
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Fig. 8c. Amplitude of the lung fields from
abnormal subjec (Case 2).
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Fig. 8d. Propagation velocity of lung fields
from abnormal subject (Case 2).
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before treatment.
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Fig. 9A-b. Lung field pulsation [rom abnormal
subject (Case 3, Fig. 9A-a).
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Fig. 9B-a. Case 3. T.O. 73 years male after
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Fig. 9c. Amplitude of the lung fields from
abnormal subject (Case 3).
—— before treatment
after treatment
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Fig. 9d. Propagation velocity of lung fields
from abnormal subject (Case 3).
—— before treatment
------ after treatment
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Fig. 10. Flow chart of average summation method by a small digital computer.
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