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Summary

The genesis and clinical significance of an apical diastolic rumble after replacement with mitral
Bjork-Shiley prosthesis were studied in 20 patients by left ventricular (LV) inflow dynamics using
Doppler echocardiography.

1. The rumble was audible in 17 of the 20 patients (85%,). In all but one patient, its intensity was
less than Levine 2/6. Duration of the rumble ranged from 248 to 544 (mean 377) msec. There was no
case of prosthetic valve dysfunction. Duration of the slow filling wave (SF interval) of the apexcardio-
gram in 19 cases ranged from 150 to 541 (mean 317) msec, and it correlated significantly with the dura-
tion of the rumble (r=0.95) in 15 cases.

2. In 20 patients, peak velocity of the LV inflow obtained from continuous wave Doppler
echocardiograms ranged from 1.17 to 1.89 (mean 1.56) m/sec, and pressure half time (PHT) ranged
from 82 to 233 (mean 134) msec. In 19 patients, the SF interval correlated significantly with PHT
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(r=0.87), but not with peak inflow velocity.

3. Peak inflow velocity was significantly slower in cases without a rumble than in cases with a
rumble. PHT and the SF interval tended to be shorter in the former than in the latter.

4. There was no significant difference in the SF interval, peak inflow velocity and PHT
between eight patients with smaller valve sizes (<25 mm) and 12 with larger valve sizes (=27

mm).

5. There was no obvious relation between the direction of the main LV inflow jet as assessed
by Doppler color flow mapping and the presence of the rumble in 19 patients.

6. In 19 patients, the SF interval correlated significantly with left atrial dimension (r=0.47),
but it did not correlate with LV end-diastolic dimension, fractional shortening of the LV, and the

peak lengthening rate of LV internal dimension.

7. Three patients with both the rumble and SF lasting 500 msec had prolonged PHT longer
than 190 msec. One of these three had congestive heart failure and suspected prosthetic mitral valve

stenosis.

From these results, we concluded that an apical diastolic rumble after replacement with mitral
Bjork-Shiley valve is mainly due to the increase in resistance and velocity of the LV inflow, and that
both durations of the rumble and the SF intervals as well as PHT of the Doppler echocardiogram
are useful in detecting stenosis of prosthetic mitral valves.
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Fig. 1. Measurement methods of the phonocardiogram, apexcardiogram and continuous

wave Doppler echocardiogram.

A: Duration of the rumble is defined as the interval between an opening click (OC) and the ter-
mination of a rumble on the apical phonocardiogram (PCG). SF interval (SF int.) is defined as the
duration of a slow filling wave (SF) on the apexcardiogram (ACG).

B: Peak velocity (PV) is defined as the greatest velocity of an early diastolic left ventricular in-
flow jet. Pressure half time (PHT) is calculated according to the method of Hatle et al'®.

4L =fourth left intercostal space; O and RF =early diastolic nadir and rapid filling wave of the
apexcardiogram. Filter characteristics of PCG: M1=50~100, M2=100~200, H=200~400 (Hz).

LCERI L7 (Fig. 1A).
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ME-—Fhza—RBIY FyFI—Dxa An excellent positive correlation is found between

—ROREE, FERMFEA 2 -V SBERD b°(t:1';{l’l;‘f=a$‘:::' with congestive heart failure.
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Table 1. Mean values and standard deviations of various parameters obtained from phono-
cardiograms, apexcardiograms, M-mode and Doppler echocardiograms

Rumble (PCG) ACG M-mode Doppler
No. of Duration Intensity SF int. LVDd 9%FS LAD Peak dD/dt PV PHT
cases (msec) (Levine) (msec) (cm) (%) (cm) (cm/sec) (m/sec) (msec)
Total cases 20 369+90 1.2+0.6 317+109 4.8+0.7 36+8 5.6+1.1 11.5+3.5 1.6+0.2 134+46

Valve<25 mm 8 380+101 1.3+0.8 3394121 4.7+0.7 38+9 5.2+1.2 121+2.9 1.7+0.2 138+51
Valvez27 mm 12 361+86 1.240.5 300+101 4.8+0.7 35+8 5.8+1.1 11.1+3.8 1.5+0.2 131+44
p value ns ns ns ns ns ns ns ns ns

PCG=phonocardiogram; ACG =apexcardiogram; M-mode=M-mode echocardiogram; Doppler=Doppler
echocardiogram; No.=number; SF int.=duration of a slow filling wave of the ACG; LVDd=Ileft ventricular
end-diastolic dimension; %FS=percent fractional shortening of the left ventricle; LAD =left atrial dimension;
peak dD/dt=peak lengthening rate of left ventricular internal dimension; PV and PHT=peak velocity and
pressure half time of a left ventricular inflow jet; ns=not significant.
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Fig. 3. Relationships between the SF interval and LVDd, 9%FS, peak dD/dt and LAD
derived from the M-mode echocardiograms.

Only LAD shows a significant correlation with the SF interval.

Abbreviations are the same as in Table 1.
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Fig. 4. Relationships between the SF interval and peak velocity and pressure half time

of a left ventricular inflow jet .

SF interval correlates significantly with a pressure half time, but not with peak velocity.

CHF =patient with congestive heart failure.
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Fig. 5. Comparisons of the SF interval, peak velocity (PV) and pressure half time (PHT)
between the two groups with smaller (<25 mm) and larger valve size (=27 mm).
There is no parameter showing significant difference between both the groups.

NS =not significant.
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Table 2. Relation of the direction of a main
left ventricular (LV) inflow jet to the
presence or absence of a rumble

Direction of inflow jet

Rumble 1vVs Apex LVPW
Present (+) 11 3 3
Absent (—) 2 0 0

IVS=interventricular septum; LVPW=left ven-
tricular posterior wall.
Note no relation between the two parameters.
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Fig. 6. Phonocardiogram and apexcardiogram (A) and continuous wave Doppler echo-
cardiogram (B) in a patient having congestive heart failure after mitral valve replacement

with a Bjork-Shiley prosthesis.

Both durations of a rumble (570 msec) and the SF interval (530 msec) are significantly prolong-
ed in panel A. In panel B, peak mitral flow velocity (1.9 m/sec) increases, and pressure half time
(192 msec) is prolonged. These findings strongly suggest stenosis of the prosthetic mitral valve.

Abbreviations are the same as in Table 1.
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