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Summary

Left ventricular inflow (LVI) velocity patterns were assessed in 36 patients with mitral stenosis
(MS) and 2 patients with left atrial myxoma (LAMYX) by means of pulsed Doppler echocardiography
combined with two-dimensional echocardiography, and were compared with the mitral valve orifice by
short-axis two-dimensional echocardiographic measurement, particularly in MS. Stenotic mitral valve
orifice was evaluated by measuring the maximum vertical and horizontal diameters during diastole.
A normal LVI flow showed a biphasic pattern during diastole. The first peak corresponded to rapid
ventricular filling during the first third of diastole, and the second peak with smaller amplitude cor-
responded to the atrial contraction during the last third of diastole.

The results were as follows:

1) LVI velocity patterns in MS were classified into 3 types;

a) Type I: It was characterized by a biphasic flow pattern which differed from the normal

flow pattern by a relative increase in the atrial contraction wave compared with the rapid filling wave
and by the prolonged deceleration time (time interval from the peak flow velocity in diastolic rapid
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filling wave to zero flow).

b) Type II: The flow was turbulent with a gradual ascending slope during diastole.

c) Type III: The flow was also turbulent and was characterized by a monophasic or dome-
shaped pattern with a rapid upstroke of flow velocity in initial diastole.

2) There was a significant correlation between the three types of LVI velocity pattern in MS and
the mitral valve orifice by two-dimensional echocardiographic measurement (r=0.73, p<0.05). This
result indicated that type I of the flow pattern was well observed in mild MS, type II in moderate MS
and type III in severe MS, and that LVI flow pattern could be influenced by the degree of anterolateral
and posteromedial commissural fusions.

3) LVI flow pattern in MS was easily alterable by the absence of atrial contraction and the varia-
tion in cardiac cycle length due to atrial fibrillation, and by dislocation of sampling sites.

4) Two cases with LAMYX demonstrated characteristic 2 types of LVI flow patterns;

a) Prolapsing LAMYX: The flow showed a monophasic pattern with a prominent peak velocity
in only diastolic rapid filling phase followed by almost diminished flow velocity. This striking pattern
was restored biphasic pattern compatible with normal flow pattern after operative procedure.

b) Nonprolapsing LAMYX: The flow showed biphasic pattern which differed from the normal
pattern by prolonged deceleration time, frequently observed in mild mitral stenosis (type I by our

classification).
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Table 1. Subjects

D . No. of Age Sex _
lagnosis oo - -

M=SD (Range) Male Female
MS 22 45.6+9.8 (30-63) 8 14
MS+AI 6 50.4+9.0 (38-59) 3 3
MS-+AIls 2 (43-406) 0 2
MS+ASI 2 (48-58) 1 1
MSi+ Ai 2 (3343) 0 2
MSi+Als 1 37 0 1
MSi-+AS 1 52 1 0
Total 36 13 23
Left atrial 2 (71-72) 0 2
myxoma

MS=mitral stenosis; Al=aortic insufficiency; AS
=aortic stenosis; MSi=mitral stenosis with mild mi-
tral insufficiency; Als=aortic insufficiency with mild
aortic stenosis; Ai=mild aortic insufficiency; ASI=
aortic stenoinsufficiency.

SIS S ZE SE O IH M 2 —

I TV BEHET, - oBEREDORD b 55
SR LE. LAMYX 2 @3B E ikl kdik &
ELEREIC LY HEHELR L EREL, EER
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fFR U @ ATL 4 S00A BUABEH L
Z - R 75 —3E & RENE RS KT
g SSH-11A oA 252 ThY, it
Honeywell # strip chart recorder ¢ 50 mm/sec
DALRE O EREEIC & D AT - 7o, BARFE SADBAGL S
VIR & LT, AR MR Y 0L &
R EF S D7 F e —F & Fniz (Fig. 1).
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Fig. 1. Schematic diagram of the pulsed Doppler echocardiographic system.

Right upper panel shows a normal left ventricular inflow velocity pattern with two-peaked velocity
pattern including a rapid filling wave and atrial contraction wave.

Right lower panel shows a sampling site (arrow) in the long-axis two-dimensional echocardijo-

gram.
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leration time)¥ ASFEEFZ S % — o ¢, 36 fF|h 15
Bl s,
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type II type I

Fig. 2. Three types of left ventricular inflow velocity pattern in mitral stenosis.

Left panel: Type I is observed in mild mitral stenosis, and is characterized by a biphasic flow pat-
tern which differs from the normal flow pattern by a relative increase in the atrial contraction wave
compared with a rapid filling wave and by prolonged deceleration time (time interval to reduce the
velocity from the peak flow in velocity of diastolic rapid filling wave to zero flow in velocity).

Middle panel: Type 11 is observed in moderate mitral stenosis, and the flow pattern is very tur-
bulent, with a gradual ascending slope during diastole.

Right panel: Type III is observed in severe mitral stenosis. The flow is also turbulent and is char-
acterized by a monophasic or dome-shaped pattern with rapid upstroke of flow velocity in initial

diastole.
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Fig. 3. Correlation between the three types of left ventricular inflow velocity pattern
and the mitral valve orifice by two-dimensional echocardiographic measurement.
Vertical diameter (a): maximum distance between the both leaflets of the mitral valve during di-

astole.

Horizontal diameter (b): maximum distance between the anterolateral and the posteromedial com-

missures of the mitral valve during diastole.
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Fig. 4. Left ventricular inflow velocity pattern from a case with mild mitral stenosis

(type I).

Right panel: Upper panel shows a short-axis diastolic echogram of the left ventricle at the

level of the mitral valve orifice, indicating the mildly stenotic valve (13 X 20 mm). Lower panel shows
a mitral M-mode echogram. Diastolic descent rate (DDR) is slightly reduced (34 mm/sec).

Left panel: The flow indicates a biphasic pattern which differs from the normal pattern by a rela-
tive increase in the atrial contraction wave compared with the rapid filling wave and by prolonged

deceleration time.
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Results of RHC :

PAw (19}, PA 36/18 (24).
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Fig. 5. Left ventricular inflow velocity pattern from a moderate mitral stenosis (type II).
Right panel: Upper panel shows a short-axis diastolic echogram through the left ventricle at the
level of the mitral valve orifice, indicating moderately stenotic valve (7 X 18 mm). Lower panel shows
a mitral M-mode echogram with moderately reduced diastolic descent rate (DDR) of 22 mm/sec.
Left panel: The flow pattern is very turbulent, with a gradual ascending slope during diastole.
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PA  95/40 (50 ).
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Fig. 6. Left ventricular inflow velocity pattern from a case with severe mitral stenosis

(type III).

Right panel: Upper panel shows a short-axis diastolic echogram of the left ventricle at the level

of the mitral valve orifice, indicating the markedly stenotic valve, such as pin-hole shaped orifice
(3.5%8 mm). Lower panel shows a mitral M-mode echogram with multiple echo pattern, suggest-
ing the heavy calcification of the valve. Diastolic descent rate (DDR) is markedly reduced (7 mm/sec).

Left panel: The flow indicates a monophasic or dome-shaped pattern with a rapid upstroke of

flow velocity in initial diastole.
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Fig. 7. Left ventricular inflow velocity pattern from a case with prolapsing left atrial

myxoma.

Left panel: Long-axis two-dimensional echogram indicates that the tumor moves in the left atri-
um during systole (lower) and in the left ventricle during diastole (upper).

Right panel: The flow shows a monophasic pattern with a prominent peak velocity in only di-
astolic rapid filling phase, following the pattern with almost diminished flow velocity.
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Fig. 8. Postoperative left ventricular inflow velocity pattern from the same patient as

in Fig. 7.

Left panel: Long-axis two-dimensional echogram indicates that the tumor is not seen in both the

left atrium and ventricle after operative procedure.

Right panel: The flow shows a biphasic pattern which is compatible with a normal flow pattern.
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Fig. 9. Left ventricular inflow velocity pattern from a case with non-prolapsing left atrial

myxoma.

Left panel: Long-axis two-dimensional echogram indicares that the tumor remains in the left atri-
um during both systole (lower) and diastole (upper).
Right panel: The flow shows a biphasic pattern which differs from the normal flow pattern by

prolonged deceleration time. This pattern is frequently observed in mild mitral stenosis.
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Fig. 10. Left ventricular inflow velocity pattern in the presence of atrial fibrillation and

moderate mitral stenosis.

In short diastolic cycles (first and second R-R intervals), the flow pattern is very turbulent, with
a gradual ascending slope. However, the flow shows a dome-shaped pattern in long diastolic cycles

(the third to sixth R-R intervals).
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Fig. 11. Changes of left ventricular inflow velocity pattern according to the sampling sites

from the same patient as in Fig. 6.

Left panel: When the sample volume locates at the central portion under the mitral valve orifice
(upper), the flow pattern shows the type III of mitral stenosis (lower).

Left panel: When the sampling volume dislocates near the anterior mitral leaflet (upper), the
flow pattern shows the type 1l of mitral stenosis (lower).
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