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Summary

Serial changes in cardiac function after surgery were studied in 84 patients with various valvular
heart diseases using M-mode and two-dimensional echocardiography (2-DE).

The results were as follows:

1. Serial postoperative changes in cardiac dimensions and left ventricular functions were well
documented by M-mode and 2-DE.

2. The change in left ventricular function became most pronounced one month after surgery,
and remained unchanged in many patients during the subsequent observation periods.

3. Open mitral commissurotomy (OMC) and mitral valve replacement (MVR) were compared
as to their benefits for patients with isolated mitral stenosis (MS) accompanied by left ventricular dys-
function, and MVR proved superior to OMC in terms of magnitude of functional improvement.

4. (a) Ejection fraction (EF) in patients with left ventricular volume overload was over-
estimated due to the influence of increased preload. Accordingly, EF which tended to be depressed one
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month after surgery was judged to reflect altered loading conditions; it did not represent myocardial
damage caused by valve replacement. (b) In patients who had MVR or aortic valve replacement
(AVR) without postoperative heart failure, EF remained unchanged in the MVR group after a lapse
of one month postoperatively, while it tended to improve in the AVR group. This difference was thought
to be caused by changes in left ventricular systolic overload resulting from correction of regurgitation.
(c) In patients with MR and postoperative heart failure, there was a tendency for EF to decrease
after a lapse of one month postoperatively. It was therefore necessary to follow-up these patients by
comparing their reference values obtained one month after surgery with subsequent data. (d) In
patients with AR who had postoperative heart failure, the left ventricle was markedly dilated and the
systolic function was significantly depressed before surgical intervention. However, even in AR patients
who had severe preoperative cardiac dilatation, improvement of their cavity dimensions was noted
during the period following surgery whenever their left ventricular systolic functions were unaffected.
This indicated that left ventricular systolic function could be a useful index for determining the optimal
timing for surgery in patients with isolated AR.

5. In patients with AS, AVR produced only mild increases in EF one month postoperatively, but
no other significant changes were observed.

6. Double valve replacement (DVR) resulted in obvious improvement in left ventricular function
in our series, even though a relatively large proportion of patients had severe multi-valvular disease.
This suggests that expanded indications for DVR are forthcoming for more severe valvular diseases.
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Table 1. Patient population

Sex Age Follow-up

No. M F (mean) (months)
OMC 18 7 11 40.0 22.3
MVR 32 13 19 46.9 14.5
AVR 17 12 5 42.4 21.8
DVR 17 4 13 49.7 11.2
Total 84 36 48 451 17.0

OMC=open mitral commissurotomy; MVR=
mitral valve replacement; AVR =aortic valve replace-
ment; DVR=double valve replacement.
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Fig. 1. Echocardiographic measurements.
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LVd=left ventricular end-diastolic dimension; LVs=left ventricular end-systolic dimension;

AOD =aortic dimension; LAD =left atrial dimension.
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Fig. 2. Serial changes in left atrial dimension (LAD) in MVR patients.
LAD decreases significantly one month after surgery and remains unchanged during the subsequent

periods.

704

Lvd ©7

(mm)

P<0.001

1 ! N

¢ m. 3m. 6m.

1y. 2y. 3y.

Fig. 3. Serial changes in left ventricular end-diastolic dimension (LVd) in patients with

left ventricular volume overload (AR and MR).

LVd decreases significantly one month after surgery.
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Fig. 4. Serial changes in left atrial (LAD) and left ventricular dimensions (LVd), and ejec-
tion fraction (EF) after surgery in patients with isolated mitral stenosis.

When compared for two interventions, open commissurotomy (OMC) and mitral valve replacement
(MVR), the latter results in greater improvement in cavity dimensions and ejection fraction, partic-
ularly in patients with lower ejection fraction before surgery.
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Fig. 5. Comparison of preoperative and early (one month: 1 m.) and late (one year: 1y.)
postoperative follow-up values of LVd, LVs and EF in isolated AR and MR patients.

In patients who suffered postoperative heart failure (dotted line), the heart is markedly dilated
(AR: >75 mm in LVd, MR: >65 mm in LVs) and EF is severely reduced (<45%) before surgery
in the AR group. However, EF tends to decrease after a lapse of one month after surgery in the MR

group.

LVd=left ventricular end-diastolic dimension; LVs=left ventricular end-systolic dimension;
AR =aortic regurgitation; MR =mitral regurgitation; CHF =congestive heart failure.
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Fig. 6. Comparison of preoperative and early (1 m.) and late (1 y.) postoperative follow-
up values of AOD, LVd and EF in AS patients undergoing AVR.
EF slightly increases in the early postoperative phase, but no other significant changes are re-

cognized.

AOD =aortic dimension; AVR =aortic valve replacement; AS =aortic stenosis.
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Fig. 7. Comparison of preoperative and early (1 m.) and late (1 y.) postoperative follow-up
values of LAD, LVd and EF in patients with double valve replacement.
LAD and LVd decrease and EF increases significantly one month after surgery, and remain un-

changed subsequently.
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