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Summary

To clarify the effects of mitral obstruction on left ventricular (LV) diastolic blood filling, 15 pa-
tients with tight mitral stenosis (each mitral valve area was less than 1.5 cm?) were studied. Each selected
patient underwent successful percutaneous transluminal mitral commissurotomy (PTMC), which re-
sulted in a 1.5 fold increase in each mitral valve area. LV pressure, left atrial (LA) pressure and cardiac
output were measured before and immediately after PTMC. Left ventriculography was performed
before and immediately after PTMC. The ventriculogram was traced frame by frame for one cardiac
cycle. The LV volume curve was obtained from the traced image using a computer. The LV end-dia-
stolic and end-systolic volumes (EDVI, ESVI), and ejection fraction in the subsequent cardiac cycle
were calculated. The diastolic filling period was divided into 3 equal parts: namely, early, mid-, and
late diastole. The blood volume entering the LV during early, mid-, and late diastole, which indicated
the filling properties of each part, were calculated.

After successful PTMC, both the mitral valve area (1.1+0.3 cm? to 1.940.6 cm?, p<0.01) and
the cardiac index (3.220.8 //min/m? to 3.6+1.1 //min/m2, p<0.05) increased with the decreases in the
mean diastolic pressure gradients between the LA and LV (13.4+4.5 mmHg to 5.942.6 mmHg, p<
0.01). The blood volume entering the LV during early diastole increased significantly without significant
change in the blood volume entering the LV during mid- and late diastole. EDVI increased significantly
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soon after PTMC (99.0+30.2 m//m? to 112.8+30.1 m//m?, p<0.01), while ESVI did not change.
Ejection fraction in the subsequent cardiac cycle increased from 61.2+13.1%, to 67.1+11.4% (p<0.01).

These data suggested that successful PTMC increased in the blood volume entering the LV dur-
ing early diastole. This improved LV filling increased the LV preload and cardiac output. Insufficient
LV preload caused by the impaired diastolic filling might be one of the primary causes of low cardiac

output in patients with severe mitral stenosis.
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Fig. 1.

Data analysis using left ventricular (LV) volume curve.

End-diastolic and end-systolic LV volume indexes (EDVI, ESVI) were obtained at the timing of
the points A and C. Ejection fraction in the next cardiac cycle was calculated using the volumes in-
dicated as B’ and C’. The diastolic filling period was divided into 3 equal parts, i.e., early diastole,
mid-diastole, and late diastole. The blood volume entering left ventricle during these 3 diastolic

periods was also calculated.
ED =end-diastole; ES =end-systole.
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Table 1. Changes in hemodynamic parameters (mean+SD)

Before PTMC After PTMC p value
MVA (cm?) 1.1+0.3 1.9+0.6 <0.01
mDPG (mmHg) 13.4+4.5 5.9+£2.6 <0.01
CI ({/min/m?) 3.2+0.8 3.6x1.1 <0.05
RR (msec) 899+180 981151 NS
HR (/min) 69.8+13.0 70.8+13.2 NS
mPA (mmHg) 27.0+8.8 17.3+3.0 <0.01
TPVR (dyne-sec-cm™3) 875+171 480+ 86 <0.01
PAR (dyne-sec-cm™%) 158+103 118+75 NS
EDVI (ml/m?) 99.0+30.2 112.8+30.1 <0.01
ESVI (ml//m?) 40.1+9.9 38.3+8.3 NS
LVEF (%) 61.2+13.1 67.1+11.4 <0.01
LVIVI early diastole (ml/m?2) 25.9+12.1 42.1+11.3 <0.05

MVA=mitral valve area; mDPG =mean diastolic pressure gradients; Cl=cardiac index; RR=RR interval
of measured cardiac cycle; HR =heart rate; mPA=mean pulmonary arterial pressure; TPVR =total pulmonary
vascular resistance; PAR=pulmonary arterial resistance; EDVI and ESVI=end-diastolic and end-systolic
volume index; LVEF=left ventricular ejection fraction; LVIVI early diastole=Ileft ventricular inflow volume

index at early diastole.
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Fig. 2. Representative recording of left ventric-
ular (LV) volume curve before and immediately
after PTMC.

The slope of LV volume curve during early diastole
significantly increased soon after PTMC. End-diasto-
lic LV volume, which represents LV preload, also in-
creased after PTMC, while end-systolic LV volume
did not change.
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Fig. 3. Changes in the blood volume entering the left ventricle (LV) during early, mid-
and late diastole before (¢) and immediately after (o) PTCA.

The amount of blood entering the LV during early diastole significantly increased soon after
PTMC, while that during mid- and late diastole did not change.
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Fig. 4. Changes in end-diastolic and end-systo-
lic LV volume indexes.

End-diastolic LV volume index (EDVI) increased
without change in end-systolic LV volume index
(ESVI) soon after PTMC.
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