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Summary

To evaluate left ventricular function in aortic regurgitation with protodiastolic murmur, hemo-
dynamic study in 6 patients with aortic regurgitation was performed by means of single plane cinean-
giography in which phonocardiogram and electrocardiogram were recorded simultaneously. The
time-course of left ventricular volume and wall thickness in one cardiac cycle was also plotted by
the mingograph, which was recorded during left ventriculography.

Although minimal left ventricular volume (end-systolic volume) in 4 patients without protodi-
astolic murmur coincided with the aortic second sound, the sudden increase in left ventricular volume
preceded the aortic second sound in 2 patients with protodiastolic murmur, which began 40 msec
before the aortic second sound. The fact reveals that aortic regurgitation has started before the
aortic second sound in aortic regurgitation with protodiastolic murmur. In addition, severe aortic
regurgitation with acute exacerbation and reduced ejection fraction were recognized in 2 cases, and
increased diastolic stiffness was suggested.

In the measurement of circumferential wall stress, one case had a high peak systolic stress, but
the other remained normal. The discrepancy may be related to the differences in the degree of left
ventricular hypertrophy, aortic pressure (afterload) and regurgitant flow. It is significant that aortic
regurgitation with protodiastolic murmur reveals depression in myocardial contractility as well as in
compliance.
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Fig. 1. Time course of left ventricular volume
(Case 6).

The nadir of left ventricular volume coincides with
the aortic second sound.
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Fig. 2. Time course of left ventricular volume A

and wall thickness (Case 1). Fig. 3. Phonocardiograph (Case 1).
The nadir of left ventricular volume precedes the Protodiastolic murmur begins at 40 msec before the

aortic second sound by 40 msec. aortic second sound.
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Fig. 4. Time course of circumferential wall stress and semiminor axis (Case 1).
The peak systolic stress is at the early ejection phase.
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Fig. 5. Relationship between ejection fraction and circumferential peak systolic stress.
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Fig. 6. Relationship between mean velocity of circumferential shortening rate and cir-
cumferential peak systolic stress.
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Fig. 7. Each plotted curve relating circumferential stress to semiminor axis in 6p atients
with aortic regurgitation and in a control at late diastole.

Each curve approximates an exponential relation. The shift to the right and increase in the slope
of the stress-semiminor axis relation in Case 1 and Case 2 is apparent: the slope change suggests
a increase in diastolic stiffness.

Table 1. Hemodynamic data in 6 patients with aortic regurgitation and in 7 controls

Casenal, \,epplLvEDV] EF mLa‘:s mVer Pefk Sy.Stress Em'i Dia.Stress| gtiology
age-se; circ. long.| circ. long.

1. rheumatic
61 ¢| 34 [172(0,53(109|0,36| 287|172 | 134 | 84 + SBE

2. annulo-
27 ¢| %5 |290]0,42|110)0,79( 591 | 368 | 49 | 31 aortic

ectasia

3. .
66 F| %3 | 159(0,84{114|0,73| 446 (282 | 16 11 |rheumatic

4. rheumatic
27 F 9 230 | 0,66 95 | 0,60| 544|301 | 58 34

5.

54 m| 18 [131/0,76/ 159|046/ 275|144 47 | 26 [HCVD?
6. .
55 M 9 154 (0,74| 136 | 0,98| 214 | 125 | 30 17 |rheumatic
mean 136 189 066 121 065 393 232 56 34
£sp. o0 54 014 21 020 143 99 38 26

ns P<002 ns P<00l ns ns ns ns ns
control
mean 10,0 100 0,72 81 071 331 180 36 23
*so. 2.4 18 0.05 12, 010 , 50 _, 28 92 %
mmHg ml g-m cir.sec gem gcm
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