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Summary

Echocardiographic study was performed on the mitral valve echogram in cases with clinical as
well as experimental acute myocardial infarction (AMI).

The echocardiograms were recorded in 88 patients with AMI within 7 days from the onset.
In 8 patients (9%), an abnormal monophasic triangular diastolic pattern of the mitral valve was ob-
served. Among them, 6 were examined within 12 hours after the onset and the remainder 2 within
24 hours. In all 8, markedly prolonged isovolumic relaxation time (IRT) was present.

Mitral valve motion, IRT and peak negative dp/dt of the left ventricle were examined in 5 mongrel
dogs following obstruction of the main left coronary artery, one of which was followed up for next
24 hours. Following coronary occlusion, the IRT progressively prolonged from the control value of
20 msec to 130 msec (15 min), 130 msec (30 min), 140 msec (1 hr), 150 msec (6 hr) and 160 msec
(24 hr), respectively. The respective values of peak negative dp/dt were 2,000, 800, 840, 840, and 620
mmHg/sec.

The possible explanation for these changes was the impaired active relaxation of the left ven-
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tricle, resulting in a delayed opening (or at least the lack of usual diastolic opening) of the mitral valve,
which gave an abortive E-point or a markedly delayed D point.

We conclude that the diastolic monophasic triangular pattern of the mitral valve echogram is a
reflection of the prolonged left ventricular isovolumic relaxation, and an index of impaired left ven-

tricular diastolic relaxation.
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Table 1. The incidence of a triangular pattern
of the mitral valve

Echocardiographic
feature Triangular Non Total
pattern triangular

Within 12 hours 6 1 7
From 12 to 24 hours 2 7 9
After 24 hours 0 72 72
Total 8 80 88

Te. 8 fH 6 45 (75%) WXFEE L v 12 BERILLPYIC
FCEK L ICERIT, 8 il 2 4] (25%) 13 12~24 %
BOF O & T, 24 BRILIE O 28z 1 fb
BOONeh ok, k7 12BRILINIC 2L
FEBIZ 7 BT, —HME=SAE T 2 —2@Bp -0
7 iR 6 4 (85%) T o 7o 12~24 R DI
LD IBIT, —HEM=EAKT s — 2T
D, 9% 2 61(23%) T - 7~
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Table 2 3 fiFH—AM: =Rk —2 2L
I8flo, BBICEBEME FLELDOTHS.
—HNE=EAKR T o — BRI, 261 B EES
BLER P kX viBh, %550EH isovolumic
relaxation time (IRT) DIER #Ew iz, KiBE
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DIEFNCRT LK, FERBBIREL LY, =
NELLIBIEST = — 13 20 MAI LA - 7.
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Table 2. The changes of a triangular pattern of the mitral valve

Echocardiographic
Case No. | Age & Sex | Times after onset ¢
feature
1 57 M 12 hours /\
2 51 M 5 hours /\
1 hours /\
3 74 M
24 hours /\/\
12 hours /\
4 54 M
4 months /\/\
18 hours /\
5 73 M
6 days /\/\
6 hours /\
8 68 M
3 dayg /\-/\
3 hours /\
7 76 M
3 days /\/\
10 hours /\
8 82 M
2 days /\/\
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EEp ofigHR = = — 0@ % Fig. 1 1R L.
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DB, oYL LB b AR BRA~L
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BLER P ErvBhTRY, —HEMEZAKT
bote. DERIEF XY BEFBEKFBRETO
pefd, aiaR# (IRT) & 140 msec LIER %

RLTW. (C) 13, BIE3 BROBEIERT =2—
<, FEKEBIREL Y, LDERP HIVE
<Yy, IRT iz 80msec LIEH X VITERLT
W3, 2 BH%E Y EEERETL, HEIER
3 E BB L T2 M Bl ol
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o MigH == — 0 Fi@e Fig. 2 wRLk.
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Fig. 1. Echocardiograms of the mitral valve in Case 7.

Pannel A is the echocardiogram recorded 3 hours after the onset of infarction and shows a trian-
gular pattern. The opening of the mitral valve is delayed. Pannel B is the echocardiogram recorded
2 days after the onset and shows the triangular pattern. Pannel C is the echocardiogram recorded
3 days after the onset and shows the M-shaped pattern. The opening point of the mitral valve is
earlier in timing.

MV =mitral valve; ECG =electrocaldiogram; PCG=phonocardiogram; S,;=first heart sound;
S;=second heart sound. The same abbreviations are used in the following figures.

AT a—Thbotz. (B) ®2H%D EEHETIT, — X2t M L n o/ (C) 37 B ORSE
RSB BRAR X B P X v B Ao, T IRT 3 30 msec & & &M ETRL, MEIESH
IRT % 50 msec & fffifein &L, MiEsH= = PAABAAA AT OB Pl p By, 2tk
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Fig. 2. Echocardiograms of the mitral valve in Case 8.

Pannel A is the echocardiogram recorded 10 hours after the onset and shows a triangular pat-
tern. The opening of the mitral valve is delayed. Pannel B is the echocardiogram recorded 2 days
after the onset and shows the M-shaped pattern. The opening point of the mitral valve is earlier

in timing. Pannel C is the echocardiogram recorded 7 days after the onset and shows the M-shaped
pattern.
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Fig. 3. Echocardiograms of the mitral valve and left ventricular pressure curves in ex-
perimental acute myocardial infarction.

The echocardiogram of the mitral valve shows the M-shaped pattern before occlusion of the coro-
nary artery and the triangular pattern thereafter. In left ventricular pressure curve negative dp/dt
decreases simultaneously.

LV =left ventricular pressure curve.
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Fig. 4. Diagrammatic tracings of the echocar-
diogram of the mitral valve, electrocardiogram
(ECG), phonocardiogram (PCG) and left ven-
tricular pressure curve (LV).

The S,-S, interval, S,-D interval (IRT), D-P
interval and negative dp/dt (—dp/dt) are calculated
from these tracings.

D =opening point of the mitral valve; P=P wave of
the electrocardiogram.
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msec LIEE L, /% peak negative dp/dt i
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mmHg LEBIC R L. 24 BERIZICIIDII Y
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1z.
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Fig. 5. Changes of IRT/R-R, S,-S,c, D-P, —dp/dt, LVEDP, C.I. before and after coronary

occlusion.

IRT =isovolumic relaxation time; R-R=R-R interval of the electrocardiogram; S,-S,c=S,-S, rate-
corrected by Weissler’s formula; S,-S,=S5,-S, interval of the phonocardiogram; —dp/dt=negative
dp/dt of the left ventricular pressure; LVEDP=left ventricular end diastolic pressure; C.I.=cardiac

index.
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Fig. 6. Changes of the mitral valve echo by heart rate.

Pannel (A) is the echocardiogram before exercise and shows the M-shaped pattern. Heart rate is
80/m. IRT is 53 msec. Pannel (B) is the echocardiogram during exercise and shows the triangular
pattern. Heart rate is 120/m. IRT is 53 msec. Pannel (C) is the echocardiogram after exercise and
shows the M-shaped pattern. Heart rate is 90/m. IRT is 53 msec.
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