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Fig. 1 Digital perfusion images (DPI) in patients with mitral stenosis.

DPI were classified to 6 grades (G) according to patterns of hyperperfusion
area (H; 100-70% isocount area) in anterior right DPI. In G-0, normal basal
hyperperfusion area, H were restricted to basal zone of DPI and shape of H
was triangle. In G-1, increase of perfusion at upper zone, H were still noted at
basal zone and H could be noted at upper zone of DPI. In G-2, uniform distribu-
tion, H were noted not only at basal zone but also at apical zone and this cor-
responded to uniform distribution of pulmonary perfusion per unit lung volume.
In G-3, disappearance of basal hyperperfusion area, pulmonary perfusion per
unit lung volume at basal zone did not take maximal value in all over lung area.
In G-4, apical hyperperfusion area, oval shape of H were noted at upper zone. In
G-5, decrease of perfusion at lower zone, pulmonary perfusion was restricted to
upper zone and pulmonary perfusion at basal zone began to decrease.
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mPA ; mean pulmonary artery pressure(mmHg)
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Fig. 2 Hemodynamics at rest and during exercise.
At rest there were no maked hemodynamic differences among G-0-G-5, however
during exercise differences became prominent. It might be said that by using DPI
response to exercise might be predictable and cardiac function might decrease in
relation to aggravation of redistribution.
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Fig. 3 Hemodynamic response to exercise in patients with mitral stenosis.
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Fig. 4 Hemodynamic response to exercise in G-0.
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Fig. 5§ Hemodynamic response to exercise in G-1.
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Fig. 6 Hemodynamic response to exercise in G-2,3.

Presented by Medical*Online



1630 B E ¥

24 % 11 5 (1987)

Cl1 (2/mm?)
"
Grade 4.5(n=14)
o at rest

61 e during exercise
4- %

o/
24 —
0 v 7 r -

20 40 60 80

100
mPA (mmHg)

Fig. 7 Hemodynamic response to exercise in G-4,5.
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Summary

Relationship between Hemodynamic Response to Exercise and
Distribution of Pulmonary Perfusion in Mitral Stenosis

Takeshi TANAKA*, Yasuhiro KAWAGOE**, Masatoshi KAWANA**,
Sanae TAKAHASHI**, Shinichi KIMATA** Mizuka KONDO**,
Koshichiro HiIRosawA**, Masako MAkI*** and Kiyoko KUSAKABE***

*Heart Institute of Japan, Tokyo Women's Medical College (Cardiovascular Institute)
**Heart Institute of Japan, Tokyo Women's Medical College
*** Department of Radiology, Tokyo Women's Medical College

Relationship between hemodynamic response to
exercise and distribution of pulmonary perfusion
was studied in 71 patients with mitral stenosis.
Distribution was estimated by using computerized
Tc-99m-MAA perfusion images (digital perfusion
images; DPI). DPI were composed of isocount
areas. Various types of DPI were obtained and
were classified to 6 grades (G) according to patterns
of 100-709%; isocount area in right anterior DPI,
i.e. G-0 (normal), G-1 (increase of perfusion at
upper zone), G-2 (uniform distribution), G-3
(disappearance of basal hyperperfusion area), G-4
(apical hyperperfusion area) and G-5 (decrease of
perfusion at lower zone). Patients were devided to
4 groups according to grade.

At rest there were no marked hemodynamic dif-
ferences between groups (n=71, mean pulmonary
artery pressure (mPA); 24.84+11.0 mmHg, cardiac
index (CI); 2.7+0.81 //mM?2), however hemody-

namic parameter during exercise showed marked
differences, i.e. G-0 (n=13, mPA; 40.5+6.0, CI;
5.440.9), G-1 (n=17, mPA; 51.8+9.2, CI; 5.2+
1.1), G-2,3 (n=27, mPA: 52.0+11.5, CI; 4.54-0.7)
and G-4,5 (n=14, mPA; 649+ 17.5, Cl; 3.6+0.7).
By using DPI response to exercise was predictable.
Apical hypoperfused area (G-0,1) might play im-
portant role as reservoir for increase of ClI
accompanying increase of mPA. Restriction of
pulmonary perfusion to apical area (G-4,5) might
mean that there were no sufficient space for in-
crease of CI inspite of marked increase of mPA.
Distribution of pulmonary perfusion determined
hemodynamic response to exercise in patients with
mitral stenosis. Noninvasive DPI might be useful
for estimating patients with mitral stenosis.

Key words: Distribution of pulmonary perfu-
sion, Pulmonary hypertension, Exercise test,
Mitral stenosis.
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