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Summary

It has been suggested that the diastolic closure rate of anterior mitral leaflet may reflect the

rate of left ventricular filling. In order to examine this argument, we studied ten normal subjects
and fifty-five patients with hypertention or various heart diseases. The echocardiograms of
mitral valve and left ventricular cavity were simultaneously recorded. The rate of change of

left ventricular volume (dV/dt) was calculated by measurement of instantaneous left ventricular
dimension. The dV/dt curve was compared with the echocardiogram of anterior mitral leaflet
during diastole. The peak diastolic filling rate (d-dV/dt), the d-dV/dt corrected by
end-diastolic volume (d-dV/dt/EDV), the diastolic closure rate (DDR) and the amplitude of anterior
mitral leaflet were measured. (1) The d-dV/dt was conspicuously high value in the group of
mitral insufficiency. (2) The d-dV/dt/EDV was low value in the groups of mitral stenosis,
idiopathic hypetrophic subaortic stenosis and aortic insufficiency. (3) It was confirmed that the
point E of the echocardiogram of anterior mitral leaflet corresponded with the peak diastolic filling.
(4) DDR was compared with d-dV/dt and d-dV/dt/EDV. The correlation coefficient beween D
DR and d-dV/dt/EDV was better than between DDR and d-dV/dt; r=0.630 and 0.345, respectively.
Therefore, we concluded that the mitral flow velocity was a more correlative determinant of the
diastolic closure rate of mitral anterior leaflet, since the d-dV/dt/EDV seemed to be equivalent to

the former.

Key words
diastolic descent rate (DDR)
echocardiogram
peak diastolic filling rate
anterior mitral leaflet

mitral flow velocity

KEFbE  JABRERAER Department of Cardiology, Tenri Hospital, Mishima
KEH=5M11200 (F 632) 200, Tenri, 632

— 201 —



Kok, wll, RZTF, B, BH

[FL®IC

{EIEF RIS = 2 — DR FEREE (DDR) 1%, 4
IEFBAREC ANV IR ICERREETH S, &
BIZ Z NSO DEBICHT, FOEENEY
XT3k, 19687, A Zaky, H Feigenbaum
20 p3, (EIESFRASECA VT, DDR (Z{EIESF
AR OEESE &, EEFRMEE L OBKTHS
5 L ¥ LT, DDR &EEFEE L O
Y, (BIEFRRAERELL O LEEETHM IS &
51Tz, Lal, ORI ESEVIL:
IR Twigw. T UCG 1T & B EERHEORRE
WHIE DR LN IN TV 50, IhnbEbii
DEEINERIWOFTHEE &, FIEFRTROME
SRGERE & A el ALY, el T R O fif BT
7o b EE X KA IT 57,

KL, IEFGIL0R, {HUEFFHR2E 8 6, EiE
FEASREAEL00], KEIRA PSS 2IE 8 B, O
WHE 9 B, (OO S84 3 41, FEBLOAE 161, IR
TR O/ 161, i EAELSFIDFHE5FIT,
FhLEBRBETHH, LEMRITL UCG £
FEBoO/BOLNICL OEFEAL. OIFERFITIE, FF
FEVEN R KBRS T PR%iE (IHSS LMD 4
B, BLXOLT I ma F—v A 1H0x&Ls.

gL Aloka SSD-3#%, FF VAT .~
— 2P {R10mm, 2.25MHz @ UST 214S # Hu»
7o, EREEIES0mm/sec H B\ L 100mm/sec D
ROEEDOL DR GEEIZ L D {Tolc. EE==—
EEIEATR = =2 — & DFEEHLE & A ERIMITAT
-7z,

(BIEFATHR =2 — X b, FEEEE DDR(E &
MWHFEEFTOAED, I ORKIEE(CA71E

HMRELVFE EfEToEs) et L. i, Figure2 o
+ 400 cc/sec "
dVvadt o °.° 4+400[cc/sec o °°n,
0 s “oraesess®  dV/dt . .
o oe o 0 e
-d00, " & )
1057, wosce | —400] 77 %
D5 .. D sl RO
3[ o0 ° 3 °°°°°°°°°
150¢ . 180[c
@ T a00%0° °o° °° :.
200, 4 100
3 .
3 . G
> ° I > .
>50 >50 R
-l -
0 .
2 4 6  8x100msec 4 6 8 10 x100 msec
Cineangiogram UuceaG

Figure 1. Plot of left ventricular volume, dimension and dV/dt calculated from the single-plane
cineangiogram (left) and the echocardiogram (right) in a patient with primary myocardial disease.
L =long axis dimension, D=short axis dimension, LV vol.=Left ventricular volume.
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Figure 2. Comparison of the echccardiogram of
anterior mitral leaflet and the dV/dt curve of the
left ventricle in a normal subject. d-dV/dt=peak
left ventricular diastolic filling rate (see text)
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Figure 3. Peak diastolic filling rate (d-dV/dt)

The values of d-dV/dt in the group of mitral
insufficincy are apparently larger than in the other
groups.
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Figure 4. The d-dV/dt/EDV seems to be equivalent
to the mitral flow velocity

There is no difference between these values in
normal and mitral insufficiency. But those are lower
in the groups of mitral stenosis, aortic insufficiency,
and idiopathic hypertrophic subaortic stenosis.
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Figure 5. Correlation between the diastolic descent
rate of anterior mitral leaflet (DDR) and the peak
diastolic filling rate (d-dV/dt)
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rate of anterior mitral leaflet and the peak
diastolic filling rate corrected by end-diastolic
volume (d-dV/dt/EDV)
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Table 1. Mean value and standard deviation

| Group Case | Age Mitral Valve Left Ventricle

| No. DDR Amplitude| EDV d-dV/dt d-dV/dt/EDV

1 Normal 10 25(17-39) | -131+ 26 233 93 +24 430 £ 132 4.58 +0.43

‘ Mmi 10 37(20-62) | 128 + 43 29+t5 207 £ 86 918 + 303 4.62 +1.08
MS 8 37(29-45) 24+ 6 214 112 £ 54 228+ 44 2.24 £0.67

1 a1 8 38(26-59) 95 + 30 23+7 269 £ 132 715 £ 476 2.66 + 0.80

| IHSS 4 ‘47(36-73) 4 £ 15 14£2 66 + 27 205 + 100 3.02 £0.41

' I-_Iyperten- 15 44(17-61) | 116 + 41 23+3 118 £ 36 437 + 228 3.71+ 148
AR y.o. mm/sed mm cc ccisec 1/sec

Abbreviation : MI =mitral insufficiency, MS =mitral stenosis, Al=aortic insufficiency,
IHSS =idiopathic hypertrophic subaortic stenosis, DDR =diastolic descent rate of the
anterior mitral leaflet, EDV =end-diastolic volume of the left ventricle, d-dV/dt=
peak diastolic filling rate.
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Figure 7. Comparison of the R-D intervals of the dV/dt curve and the

echocardiogram of anterior mitral leaflet (see Fig. 2)
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Figure 8. Comparison of the R-E intervals of the d-dV/dt curve and

the echocardiogram of anterior mitral leaflet (see Fig. 2)
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BE  2hIOCTRICLTLREU L 5 e EmE
WL DTk s E BV F .

ME (BRrhf) « IFFICHRS 5 7 — 270 A

initial volume
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Kok, W, RZF, Y, 25

T3 EdL, 12 IHSS H#FEHIANTEBR
HISFERLIcOTTFRAEDL, IHSS DXL 5
e, HBHS, WbdBuliEEBIEFICHE 5 7c
oL oxEFICARTLEETE, HlE LT
FEEC AR L DT B E B F A , UCG
@@?ﬁ?r%bi ...... .

‘®¥E : Pombo o T,

#R : Pombo o iz LELTL, HHL5
FEFC L b OB, Thi#AL T &
2L T DA E S Ay, FAd s IEFic G
ICESTEDEFTDT .

RE AL THSS oBEHR LIt W\ T
L, AU, bt Lic X 51, &% Pombo
DOFETEHE LT D Z LD TiE, 2t b it
BIEE L EXB G ETH, =B 5 THRIDTT.

R : IHSS 72 23R ROEEn/c & 2 AIC
BAF LI LS B CIE X F AT LI,

EE IHSS 12 MS & X Pemfioft)is
LicEBuvEd.

T2 : DDR OFH#llA MS o & ZxIEFRI#IC

MAODETNEL, FHOEBEOLEZIILTLYL
HE OO EVIBRLLHIEHH
TETVLAHEINCS, FrfdENnTd05 L5k
fI#HA2 3N T, Fh ¥/ DDR # RE S/ iug
WG E LS U LTSI T30 h &
L SRRRERE -
A CGERE—NED @ ALANCE L X 57
txLic &R 95, DDR DOFtHIDOEEC,
EF Ol Rl S s\ T D p B FIAIEHEIC
HWEBSOTTINREL, TOBE, EESHX
ELbLOliHEbnETH. BYIDIEFSDAR—
THREFME R E Lich.

RE EF L LT—HRETTHED F LA

A 25 T, BiChbIUTEPIOE S
DAr—FL, Fhanb dV/dt, Lo THEE
WAMDFGo dV/dt T4 2%, Fhs o HBE
HESTHREZERDHY ETTREDL, TOBZ,

o TEHEEDOBFRCLH Y T LT ED,
RS CHIIE L7202 5 2% volume THITE LA L H &
WO BB BRI E WS ZEAH D EFT. D
LEDOHE%RSITE LTUL, ET 51 DDR £V 5
DX FEEBEOMBHEEL S5 Lox—F L (Hlb
LTUWBDU W nE W) 5518 EZIDTT
ThEdb, TDHEEIREZTL X 5D

EE CHEBCTHETS LV ET L, FomK

WE EETHET A&V 5 2 &, 12
WS ETTFhEDL, FHHKTE LTULE
FREOEN 2RI XRATLHbIFRLES DTH
i R E VS DM CTITh E L.

WE T e —ib dV/dt/EDV CHIIET % &
5Dk, HICEEOFMT 5 HES EDV THIIE
LichDTHBEEZ DD, FiE-1- B W% T
EEF A OMPEETHD EV S 5T HEZ DA
DIENTEE B S DT, fo 72 EIEF D DDR & L
5DU%, il 4 DIEGIC & - THFIE ST 7gu il
o Tk AbITTTR. fiESRTVIo\fEE,
b EDV THIIE E NI IEE DFEMIERE & &
LT DE WS EKR L D LT, &5
IR BV FE - T 2 (IR 1 i G & kb L
oS HHBRDIZ S DEMRG VB B L L FE T

A BRI FLCTRED, riel
IZ DDR O fID RS E TowioAar — 7 &
WS DX, oL Zaky iEERBGEFITREL,
DDRZF i DB & DML E KARU L e fsdn ks
ZTOVWOSHERD S EBS DT, 535
L, B AICESENENAREEH bbb LT
DL »lgnE, 5055 510% 2 TR
THIIE Lol T3

BE  bhbhDF o & ZAKKATTD,
dV/dt »% ventricular filling rate THh» 5 L&
ZIchTd. ThTrehzalETs &0 5B
TEDV T#I5 &5 2 &1k, Fhés#sfcEk
TR EEZ D TH D 4%
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