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Summary
Pulmonary congestion and pulmonary water distribution of lung fields were evaluated by computed

tomography (CT) in 31 patients with congestive heart failure and 19 normal subjects in the supine
position.

In normal subjects, no difference was noted in the CT value between levels of intercostal spaces
as well as between right and left lung fields. CT values were greater in posterior lung fields than
in anterior lung fields. A significant increase of CT values at both anterior and posterior lung fields
was shown in patients with congestive heart failure compared to normal subjects. In congestive heart
failure, pulmonary CT values were correlated with various clinical parameters in the order of chest X-
ray findings, NYHA functional classification, venous pressure, right heart catheter findings and circula-
tion time. CT values were decreased with the improvement of parameters by medical treatment.

Thus, the increase of pulmonary CT values in patients with congestive heart failure indicated the
increase of pulmonary blood content and pulmonary tissue edema in a unit volume.

This method was particularly useful for the evaluation of pulmonary congestion and pulmonary

water distribution.
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Fig. 1. The method for CT value measurement of four lung fields,
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Fig. 2. Relationship between CT values and
water content of sponge.
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Fig. 3. CT-images and CT values at the supine and prone positions (normal, 30 yrs. m.).
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Fig. 4. CT-images and CT values at the level of 4th i.c.s. from a normal subject and a pa-

tient with congestive heart failure.
WL =window level.
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Fig.5. Comparison of CT values between in normal subjects and in patients with conges-

tive heart failure.

CT values are greater in posterior lung fields than in anterior lung fields. A significant increase
of CT values is shown in patients with congestive heart failure compared to normal subjects.
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Fig. 6. Changes of CT values, CT images and clinical parameters in a 51-year-old female

with congestive heart failure.

CT values are decreased with the improvement of clinical parameters by medical treatment.
PA=pulmonary arterial pressure; PVP=peripheral venous pressure; NYHA=NYHA functional
classification; CTR=cardiothoracic ratio; WL =window level.
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Fig. 7. Changes of chest X-P findings, CT images, CT values, cardiothoracic ratio (CTR),
and NYHA functional classification in a 72-year-old female with interlobar pleural effu-

sion (vanishing tumor).
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Fig. 8. Relationship between CT values and
NYHA functional classification.
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Fig. 9. Relationship between CT values and
chest X-P findings.

Int. edema=interstitial edema; Alv. edema=al-
veolar edema.
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Fig. 10. Relationship between CT values, PA wedge pressure and PA mean pressure in
patients with mitral valvular disease.
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Fig. 11. Comparison of CT values, peripheral venous pressure (PVP), circulation time
and cardiothoracic ratio (CTR) between before and after therapy in patients with conges-
tive heart failure.

A — L=arm to lung time; A — T=arm to tongue time.
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Fig. 12. Relationship between CT values and volume of drip infusion in seven dogs with

experimental pulmonary edema.

r. mid. lung fields=right middle lung fields.
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