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Non-Invasive Determination of the
Quantity of Pleural Effusion and
Evaluation of the Beneficial Effect of
Pleuracentesis in Patients With Acute
Exacerbation of Chronic Congestive
Heart Failure
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Hiroshi MATSUO, MD
Kunio MIYATAKE, MD, FICC

A non-invasive method to determine the quantity of pleural effusion and to evaluate the beneficial
effect of pleuracentesis in patients with acute exacerbation of chronic congestive heart failure was evalu-
ated.

Twenty-three patients with pleural effusion due to acute exacerbation of chronic congestive heart fail-
ure were studied. The angle (x) formed by the diaphragm and lung (right side) or pericardium (left side)
was measured by ultrasonography in the sitting position using the subscapular approach. Pleuracentesis
was then performed in 15 patients, and the quantity of aspirated pleural effusion (y) was measured and
compared with the angle x. There was significant relationship between y and x : y=0.125X 109" (r=
0.77, p<0.01). The 18 patients with more than 500 m! of estimated one-sided pleural effusion were di-
vided into two groups; the nonpleuracentesis group (r=28) and the pleuracentesis group (n=10). The
intravenous furosemide dose per increased body weight, and the term of oxygen supply and time to disap-
pearance of edema were compared between the two groups. Intravenous furosemide dose was lower (p<
0.05) and the term of oxygen supply was shorter in the pleuracentesis group than in the nonpleuracentesis
group (p<0.05), whereas time to disappearance of edema was not significantly different.

This non-invasive method can estimate the quantity of pleural effusion, and pleuracentesis had benefi-
cial effect on patients with pleural effusion of greater than 500 m!/ (the angle x>35°) in patients with acute
exacerbation of chronic congestive heart failure.
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Fig.1 Procedure (1)

Left : Positioning of the ultrasonic transducer. Right : Pleuracentesis.
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Fig.2 Procedure (2). Determination of the angle

The angle (x) between the diaphragm and lung (right side) or pericardium (left side) was measured by
ultrasonography in the sitting position using the subscapular approach.
Left : Schema of the right side effusion. Middle : Echocardiogram of the right side. Right : Echocardiogram of the

left side.
Table 1 Patient characteristics

Pleuracentesis (=) (+)
Number of patients 8 10
Age (yr) 64.4+7.9 654+114
Basal disease

Cardiomyopathy 5 6

Valvular disease 3
Medication

Digitalis 8 10

Furosemide 7 10

ACE-I 5 7
Ejection fraction (%) i el | 33410
Estimated quantity of PE (m/) 8621297 1,130£655
Measured quantity of PE (m/) — 1,2424+753

ACE-I=angiotensin converting enzyme inhibitor;

PE=pleural effu-
sion.
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Fig.3 Non-invasive determination of the quantity of pleural effusion

The relationship between the angle (x) and the quantity of pleu-
ral effusion was y=0.125X10%""x (+=0.77, p<0.01).
Abbreviation as in Table 1.

y=0.125X 10" (=0.77, p<0.01)
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Fig. 4 Clinical effects of pleuracentesis

Left : There was no difference in the time to disappearance of edema (days) in the groups with (+) and without

(—) pleuracentesis.

Middle, Right : A smaller dose of intravenous furosemide was adequate and the duration of oxygen supply was
shorter in the pleuracentesis group than in the non pleuracentesis group (p<0.05).

+BW =degree of weight gain at admission compared with that at stable state;
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