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Summary

To determine whether the distribution of pulmonary perfusion can be applied as a noninvasive
means of evaluating patients with mitral valve replacement (MVR), computerized Tc-99m MAA
pulmonary perfusion images (digital perfusion images: DPI) were obtained for 32 patients in the pre-
operative, early postoperative and late postoperative (18 months mean) periods. DPI consisted of iso-
count areas, and a 100-709, area was defined as a hyperperfusion area. The distribution of pulmonary
perfusion was evaluated using patterns of hyperperfusion area in anterior DPI. In 32 patients above-
mentioned had the hyperperfusion areas in the upper lung fields preoperatively, the perfusion of the
lung base was investigated.

In 21 patients hyperperfusion area appeared in the lung base in the late follow-up period (group
A), and all patients improved clinically. In 11 patients, the DPI improved to nearly normal patterns.
In five patients, the DPI improved after one year postoperatively.

In 11 patients, hyperperfusion areas did not appear in the lung base in the late follow-up period
(group B). Six of the 11 patients did not improve clinically.

There were no significant hemodynamic differences between groups A and B except for slight
differences in the postoperative pulmonary vascular resistance. These results suggested significant cor-
relations between the clinical improvement and the normalization of the DPI. The use of DPI patterns
may facilitate quantitative and objective estimations of postoperative states. Since DPI are easy to per-
form noninvasively, DPI may comprise a useful graphic diagnostic method for evaluating patients with
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Fig. 1. Digital perfusion images (DPI) of normal subjects.

Computerized Tc-99m MAA pulmonary perfusion images (DPI) consist of isocount areas, and
100-709, area is defined as hyperperfusion area (H), which is displayed as dark-gray area in the center
of each image. In normal subjects, H localizes at the lower zone of the lungs and the shape is triangular

in the anterior right lung.

R=right lateral; A=anterior; L.=left lateral; P=posterior DPI.
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Hyperperfusion area in the basal zones of the lungs

Fig. 2. DPI of patients with mitral stenosis.
DPIs show various patterns according to the degree of pulmonary hypertension. For estimating the
distribution of pulmonary perfusion, the pattern of H in the anterior right lung is sufficient.
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Preop (mPA =47 mmHg) (mPA =24 mmHg) 4 months postop 13 months postop

9 weeks postop

Fig. 3. Sequential changes of the anterior DPI after mitral and aortic valve replacements.
Improvement of DPI is rapid and postoperative DPI at 13 months shows nearly normal pattern.

Preop (mPA =41 mmHg) (mPA =32 mmHg) 13 months postop 25 months postop

5 weeks postop
Fig. 4. Gradual improvement of DPI after mitral valve replacement.

In the early follow-up period, pulmonary perfusion in the lower zone of the lungs markedly increases,
however, H localizes at the upper zone of the lung. At 13 months postoperatively, H appears in the basal
zone of the right lung, and in the late follow-up period, further improvement of DPI is noted. DPI
recovers to normal patterns, since an abnormal distribution of pulmonary perfusion improves to
nearly normal distribution.

Preop (mPA=31 mmHg) (mPA =23 mmHg) 14 months postdp 7 23 months postop

7 weeks postop

Fig. 5. Insufficient normalization of DPI after mitral and aortic valve replacements.

Cardiomegaly prevents distribution of pulmonary perfusion in the left lung. Improvement of DPI
is noted after valve replacements. However, H is still noted in the both upper and lower zones of the
lungs in the late follow-up period.
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Preop Preop (mPA=65mmHg) (mPA =28 mmHg) 18 months postop
5 weeks postop
Fig. 6. Preoperative severe hypoperfusion area in the lower zone.

H is confined to the upper zone of the lungs and pulmonary perfusion is scarcely seen in the lower
zone. Immediately after mitral valve replacement, a marked hemodynamic recovery is noted ; however,
no significant improvement of DPI is noted. In the late follow-up period, pulmonary perfusion in the
basal zone increases, however, H still remains in the upper zone of the lung.

Preop Preop (mPA =42 mmHg) (mPA =27 mmHg) 14 months postop
6 weeks postop

Fig. 7. Gradual recovery of DPI after mitral valve replacement.
Improvement of DPI is noted, but gradual. In the late follow-up period, H is still noted in the upper

zones of the lungs.

Preop Preop (mPA =33 mmHg) (mPA =23 mmHg) 14 months postop
8 weeks postop

Fig. 8. Unimproved DPI after mitral valve replacement.
There is no significant improvement of the pulmonary perfusion in both the early and late follow-up
periods after valve replacement, in spite of marked hemodynamic recovery.
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CO : cardiac output(€/m). EF : ejection fraction(%). mPA : mean pulmonary artery pressure(mmHg).
mPw : mean PA wedge pressure(mmHg). PVR : pulmonary vascular resistance(HRU=mmHg/¢/m)

Fig. 9. Preoperative and postoperative hemodynamics in groups A and B.

Table 1. Preoperative and postoperative hemodynamics in groups A and B

Group mPA (mmHg) mPW (mmHg) PVR (HRU) CO (L/m) EF (%)
A Pre-op 39.0i12.9>* 26.5i5.9)* — 3.5i0.7>* 48.9+111

Post-op 228+ 5.4 12.3+4.2 2.3+0.7 4.6+0.9 51.2J_r11.2>"S
B Pre-op 41.4i11.9>* 24.2i2.5>* — 3.010.9)** 48.5+10.7

Post-op 241+ 438 113424 3.7+14 3.8+1.0 49.8+ 8.9)ns

*: p<0.001, **: p<0.01
CO=cardiac output; EF =ejection fraction; mPA=mean pulmonary artery pressure; mPW =mean PA wedge
pressure; PVR =pulmonary vascular resistance ; HRU =Hybrid resistance unit : mmHg/(L/min)
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