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Significance of Measurement of Extravascular Thermal Volume by the Double
Indicator Dilution Method using Heart and Sodium
Ions in Cases of Pulmonary Edema

Toshimitsu YOKOYAMA
Emergency and Critical Care Medical Center (Director: Porf. Kyoichi HAMANO)
Tokyo Women’s Medical College

Ninety two patients brought to be Emergency Center between April 1989 and April 1991 were
divided into two groups, the pulmonary edema group and the control group, and the extravascular
thermal volume (ETVI) was measured by the double indicator dilution method using heat and sodium
ions. The patients diagnosed as having pulmonary edema were further divided into two groups, the
hemodynamic pulmonary edema (OH type) group and the hyperpermeability pulmonary edema (HP
type) group, and various parameters were compared. The following results were obtained.

1) In pulmonary edema cases, marked decreases in the oxygenation function, including PO,,
AaDO, and RI, were observed when compared with the controls. PCOP also showed a significant
decrease.

2) In all pulmonary edema cases, ETVI showed high values of at least 10 ml/kg.

3) The pulmonary edema group showed higher ETVI values than the controls throughout the
course.

4) ETVI was found to be a useful index for the diagnosis of pulmonary edema when compared
with chest Xp and oxygenation function.

5) In the OH types and HP type groups, ETVI showed no significant differences, but PAWP
tended to be higher in the OH type group.

6) In patients with pulmonary edema undergoing CAVH, ETVI showed good correlation with the
clinical course. These results indicated that ETVI measurement is useful in the diagnosis of
pulmonary edema and in following the course of development of pulmonary edema.
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Cardiac abnormalities
Bulging of main pulmonary artery
Cardiac enlargement
Hilar abnormalities
increased size, density
Blurring
Lung density increase
Qualitative
hazy, patcy increase
extensive white density
Regional distribution
peripheral, central
Other findings
Air bronchogram
Widening of fissures
Pleural effusion
Perivascular cuffs
Septal lines
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(MTT : mean transit time, C.O.: cardiac out-
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Chest X ray findings

Cardiac abnormalities 32%

Hilar abnormalities 44% 969%

Lung density increase 30%

Other findings 28%

No positive findings 4%
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