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Summary

We have recently observed an early diastolic click in 2 cases of the mitral valve prolapsing syn-
drome as Bonner’s report. This click occurred well before the O point of apex cardiogram or the E
point of mitral echogram, contrasting with the opening snap of the mitral valve.

This click was shifted from D to E point during amyl nitrite inhalation, isoproterenol administra-
tion, and after ventricular premature beat (VPB), and shifted inversely from D to C point during
methoxamine injection. The shifted click to E point after VPB returned to D point gradually and
finally coincided with this D point after several beats.

Therefore, we recognized that this diastolic click might be changed by an altering of afterload,
dP/dt and left ventricular end-systolic volume (LVESYV), and resulted from the mitral valve returned
to the left ventricle.
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Fig. 1. Right anterior oblique left ventriculogram (Case 1).
It shows a typical late systolic prolapse of the anterior and posterior mitral leaflets with mitral

regurgitation.
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Fig. 2. Phonocardiogram (Case 1).
A marked early diastolic sound (X) is observed 90 msec after the aortic component of the second
heart sound (S,,). X-O interval is 60 msec.

Fig. 3. Relation between the phonocardiogram and mitral valve echogram.
It shows the early diastolic sound (X) approximately coincided with D point of mitral valve echo-
gram on the strip-chart recording.
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Fig. 4. Relation between the phonocardiogram and mitral valve echogram after a ventri-

cular premature beat.

The early diastolic sound (X) appears later from D point after a ventricular premature beat (VPB)

and returns to D point soon after.
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Fig. 5. Right anterior oblique left ventriculogram (Case 2).
It shows a late systolic prolapse of the anterior and posterior mitral leaflets without mitral regurgi-

tation.
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Fig. 6. Phonocardiogram (Case 2).
A marked early diastolic sound (X) is recorded
90 msec and X-O interval 60 msec.

amyl nitrite |2 TR L7z IEfEiE amyl nitrite,
methoxamine (= TH#iK L7 (Table 1).

S ARTLE DT 2 — XA W FE 8 Table 2
&, RED 2 ER o S AT X OVATTRHC IS
ZWRELED D Er o ofFh&rid. ATE
T 1E, D Slic—F L T2, amyl nitrite
AR T, 24EH & bic 30 3L 60msec E
BB M~EA L, methoxamine T, 24E
FlE Hic 35 BX o 20msec C A% v IRz L
7z. ¥7z, JEMI2 Tix isoproterenol HTfifliC
50 msec E G5 m~RAL L7z, & BICHER]2 I8
WD E MR MTHRE 2 0 .08 T RO 2
30msec E Shm~wHzL, 6. AKICL LD
D fi~b Eotz.

on the phonocardiogram. S,,—X interval is
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Fig. 7. Relation between the phonocardiogram and mitral valve echogram.

It shows the early diastolic sound (X) approximately coincided with D point of mitral valve echogram
on the strip-chart recording.

Table 1. Hemodynamic effects of several drugs on phonocardiogram

Case 1 M. I 28y. ¢
at rest Propranolol |Isoproterenoll Amyl Nitrite| Amyl Nitrite
max. max. after 100"
R —-R 710 710 480 385 685
msec
Ia=1lp 55 55 40 unclear 35
Ia—X 95 95 70 unclear 75
X dynamics + - - or 4 unclear 4
S. M. |[latesyst. m.| - or § t 4 tt L
S C. + - earlier earlier earlier
Case 2 S. K. 45 y &
at rest Propranolol [Isoproterenol |Amyl Nitrite | Amyl Nitrite | Methoxamin
max. max. after 100" max
R—-R 880 1085 485 740 860 1200
msec
a=lle 50 55 30 60 55 unclear
Na—X 80 85 70 90 90 60
X dynamics + - - - or 4+ 4 4
| |
diamond
S M. -+ 0 - or
shape ‘ t rt } 4 N
S. C. + - earlier earlier | - later

X: early diastolic sound, X dynamics: intensity of early diastolic sound.
+ : present, —: no change, T: increased, 11: greatly increased, |: decreased.
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Table 2. Each deviations of an early diastolic
sound from D point to E point or to C point during
several drug stimulations

(msec)
M. |I. S. K.
Before 0 0
max.
Isoproterenol 0 50~ E
max.
Propranolol 0
max.
Methoxamin C <35 C <20
max.
V. P. B. 30—~ E

D-X interval: D-—early diatolic sound interval,
V.P.B.: ventricular premature beat.

F—EH LTk ikl fﬁuk@ﬁLﬁﬁgb:T b,
WRNF R FHEMEICE 2 L 2BET R, DA
L 3E 2 EE . Tox RER] iﬁubt{“"'l@#ﬂ_
BEAEBRREIZ ST, A DM B R Y T
Bonner 590 1 it &7 5 I E 2 .
Bonner & o#iiz X AuiE, @RIOLFRALT =
—XEiziE D fHEe—E+5 LR,
mitral movement % F{k L § 5 AFEFERICTED
Shizizd, TOREKNE LT, MBS PIIBIGE
ThiKE D Fpoe OIETE L & BRI L o B & 7R
LTv3. FkxodEf|d, Bonner & k[,
ARSI R 158 SR BRI S ThH 5 =
&, BRILE LR D fic—FL vkt
Ly, fAlERERSzOREREEZLNS. &
51z, amyl nitrite, isoproterenol” o34y £ T
CTEREOEOHBS E Ghm~BEL, 7
methoxamine E#fic T, [oaic C Akl ~&
FHIBL L2 2 & X v afterload O\ T dP/dt

abnormal

B LG LVESV o5 20RE & 4L 55589, Amyl
nitrite A7z k 5 afterload iRz LVESV
DS ELTEH L, (IR OTRE 2 1R & &,
dP/dt o TEE~DRV IR EES. —7,
methoxamine Efiflc & % afterload oK,
LVESV ok % 4726 L, @i ofRE ZEL,
dP/dt oEp Ik ) KEHEZRTFHSE 5 L Bb
N5, 2oz &iE, amyl nitrite £710 L @IS,
dP/dt o Ef-& & 7c4 L Sh T v 208 HHIAMR
i< b, amyl nitrite & & [FHHOLEFH 2R L,
hAeCRIZELLZ L2 LFBEA Y. Zo
PERI 7 Vv 7103, B L 7 fBIES 23 e S PETR
k) BB EENA~RIET 5 s v, AR HE
(mitral apparatus) X Y 4T 50FTHY, K
MAFHIZT D Hoo ofHic B bz R+ & &
v, ﬁ{i%f‘m&& TRCZ & BRI S R,

afterload, #tZ+h1x¥ LVESV & dP/dt o5
T B R 3, FAEOEEARKT LEbh 5.

JEGR SR 2 £ o o e IR liie it o
2 EFREL, FOREMEEICo X, afterload,
dP/dt, LVESV 05 &0 L -

= #

Fexid, EEFPERIEGR 2 ] i< T, Bonner
b OWED I L EERANEROE 2B .
DU Yy 7, DREHO O 5o Lx 2 —[K
» E RX oo ic BEIMBIL, Mg e
ZH BN BT BCE £ 13887 5. F 7, amyl
nitrite, isoproterenol E7fifi Lk VWL MERIZMR
filc T E JiH M~ offfz %, methoxamine 7
it C Ejv‘lfﬂ'\a)ﬂ%{ﬁ&n?l,t.

DEEHIMGE T E SH M~ Lz v
v 7%, iz D éﬂ«L’Da, oo D iz
—F L. e, ZofEER 2 v oy 2 i3 L
TR EE A~ i + 5 & v, afterload,
dP/dt, LVESV @@%—_T&ﬁﬂ%%ﬁ@%{t—g‘é
BRSO LETH 5 Z LSRR E .
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