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Summary

The relationship between pulmonary hemodynamics (cardiac index; CI and the mean pulmonary
artery wedge pressure; mPw) and the redistribution of pulmonary perfusion were studied in 300 pa-
tients with mitral stenosis using computerized Tc99m-MAA perfusion images (digital perfusion images:
DPI), which consisted of isocount areas.

Various types of DPI were obtained and were classified in six grades according to patterns of 100-
70% of the isocount area in the right anterior DPI, i.e. grade-0 (normal), grade-1 (increased perfusion
in the upper zone), grade-2 (uniform distribution), grade-3 (disappearance of the basal hyperperfusion
area), grade-4 (apical hyperperfusion area) and grade-5 (decrease of perfusion at the lower zone).

The mPw was thought to be one of the factors determining distribution. Thus, it was not ad-
equate to estimate the mPw from DPI. In patients with the mPw <20 mmHg, an increase in perfusion
at the upper zone and disappearance of the basal hyperperfusion might be noted, however, the mPw
more than 20 mmHg was necessary to cause an apical hyperperfusion area.

The predictive values of grades 0 and 1 for the mPw<20 mmHg were 70%, (54/77) and those of
grades 4 and 5 for the mPw<20 mmHg and the mPw<25 mmHg were 86%, (110/128) and 56%,
(71/128), respectively. The sensitivity of grades 0~3 for the mPw <20 mmHg was 86%, (111/129),
that of grade 2~5 for the mPw< 20 mmHg was 879, (148/171) and sensitivities of grades 4 and 5 for
the mPw<20 mmHg and the mPw<25 mmHg were 64%, (110/171) and 76%, (71/94), respectively.
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In grades 1 and 2, a postiive correlation between CI and the mPw was noted, suggesting that CI
might increase in relation to the elevation of the mPw in these groups. In grade 3, this tendency was
not apparent and in grades 4 and 5, it was no longer present. In the compensated hemodynamic state,
CI responds to the elevation of the mPw, and aggravation of the distribution might correspond to the
loss of the compensatory mechanism. Using DPI, it might be possible to determine whether the state
was compensated.

In patients with mitral stenosis, a close relationship between mPw and the distribution of pulmonary
perfusion was noted, though both factors were independent each other. For estimating pulmonary
hypertension, the measurements of both hemodynamic parameters and the degree of redistribution
are necessary. Noninvasive and subjective DPI may be helpful for evaluating patients with mitral

stenosis.
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Fig. 1. Digital perfusion images (DPI) compared with chest radiograph and lung scintigram
estimating their utility in assessing distribution of pulmonary perfusion.

DPI is computerized T'c99m-MAA perfusion images and consists of isocount areas, and 100-70%,
area is defined as hyperfusion area. In the figure, the white zone corresponds to 100-809%, area, the
dark gray zone to 80-709, area, and the 109, isocount line is defined as the lung margin. Note that
by using DPI it is easier to delineate the most perfused area and to estimate the relative count
ratio and pulmonary perfusion ratio between different areas, than by using ordinary lung scintigra-

phy and chest radiography.
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Fig. 2. Digital perfusion images (DPI) in patients with mitral stenosis.

DPI are classified into 6 grades (G) according to patterns of hyperperfusion area (H; 100-709%,
isocount area) in the anterior DPI. In G-0 (normal), H is confined to the basal zone of the lung
and the shape of H was triangular. In G-1, increase of perfusion at the upper zone is noted. In
G-2, H is noted not only at the basal zone but at the apical zone and this corresponds to uniform
distribution of pulmonary perfusion per unit lung volume over the entire lung area. In G-3, H at the
basal zone disappears and pulmonary perfusion per unit lung volume at the basal zone begins to
decrease due to perivascular edema. In G-4, the oval shape of H is noted at the upper zone. In
G-5, pulmonary perfusion is confined to the apical zone, and pulmonary perfusion at the basal zone

begins to decrease.

ATAIRNERTERER

withjpical hyperperfusion area

ﬁwith basal hyperperfusion area

without basal hyperperfusion area
G-0: normal (basal hyperperfusion) G-3: disappearance of the basal hyperperfusion area
G-1: increase of perfusion at the upper zone G-4: apical hyperperfusion area
G-2: uniform distribution G-5: decrease of perfusion at the lower zone

Fig. 3. Schematic presentation of DPI (G-0~G-5).
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Fig. 4. Relationship between hemodynamic parameters and DPI in 300 patients with

mitral valve disease.

The redistribution of pulmonary perfusion in mitral stenosis progresses nearly parallel with the ag-
gravation of pulmonary hemodynamics. However, dispersion of individual data is so wide that it
is inadequate to estimate mean pulmonary artery wedge pressure from DPI.
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DPI : digital perfusion images
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Fig. 5. Distribution of 300 cases in relation to
DPI and mean pulmonary artery wedge pres-
sure (arranged from Fig. 4).

Predictive value of G-0 and 1 for mPw<20 mmHg
is 70% (54/77). Those of G-4 and 5 for mPw>20
mmHg and mPw>25 mmHg are 869, (110/128) and
56% (71/128), respectively. Sensitivity of G-0~3 for
mPw<20 mmHg is 86% (111/129). Those of G-4
and 5 for mPw>20 mmHg and mPw>25 mmHg are
649% (110/171) and 769% (71/94), respectively.
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