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Summary

The relationship between mitral inflow velocity patterns and left ventricular end-diastolic pressure
(LVEDP) was evaluated using pulsed Doppler echocardiography in 34 cases of heart disease, without
significant valvular regurgitation. Flow patterns in 19 of the 34 cases were also examined before and
after the elevation of LVEDP by methoxamine infusion, 0.01 mg/kg/min. The ratio of the peak velocities
in the atrial contraction phase to that in the rapid filling phase (A/R) and the ratio of mean accelera-
tion rates to peak velocities in the rapid filling phase (ACR/R) were determined from the mitral flow
patterns obtained by the apical approach.

1. ACR/R correlated significantly with LVEDP (r=0.49), but A/R did not. LVEDP in six cases
with normal A/R (0.5 to 1.0) was 8.3+2.9 mmHg (mean+SD). Among 19 cases with A/R of 1.0 or
more and ACR/R less than 13 sec™!, LVEDP showed 10.24+3.8 mmHg. In eight cases with A/R of 1.0
or more and ACR/R of 13 sec™! or more, LVEDP was 17.9+6.2 mmHg. The average value of LVEDP
in two cases with A/R less than 0.5 was 18.5 mmHg.

2. When the LVEDP was elevated after methoxamine infusion, A/R within normal range in-
creased in five of six cases and decreased in the remaining case. A/R more than 1.0 decreased in 10 of
11 cases and ACR/R tended to increase with increasing LVEDP. In two cases with A/R less than 0.5,
A/R was maintained nearly constant in spite of marked increase of LVEDP after methoxamine infusion.
Thus, evaluating mitral flow patterns may provide useful information about the diastolic properties
of the left ventricle, especially variations in the patient’s own LVEDP.
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Hovr—siE (R, A) tW#Fok AR, 4
FA# O Fighm#EE (ACR), 8XU' R &L o ki
ACRR #3#IL7 (Fig. 1). AMFE~Z b+
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ACRR 3 0 »MTH HEIBDOTEEATES D
DE L. B, EExRIE Miyatake & 0k
P - 72D, DLEOFWAMBE S & — b b 0 EE
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1. EFIRIZ&IT HE

ACR/R ¢ LVEDP L 0oiciZ i Tidd 3 5F
EATHEE r=049) 4 5 h, ACR/R 28 13
sec! PLE o fEH o LVEDP 3w+ h ¢ 10
mmHg PL LT3 -7 (Fig. 2). A/R & LVEDP
ORlicIEEOPHBREh o7z (Fig. 3).
A/R Lt ACRR oM~z —r % 1 #:05=<
A/R<10, II g£: A/R=1.0 »-> ACR/R<13
sec™!, IITg£: A/R=1.0 7»> ACR/R=13sec™},
IV #: A/R<0.5 o 48T % & (Fig. 4),
LVEDP izhZh¥# 8.3+2.9(SD) mmHg,
10.2+3.8 mmHg, 17.94+6.2 mmHg, 18.5 mmHg
L I~1V oJEicEEE= LI (Fig. 5).

2. R—EFIAIZEBIT B

AMXFIVARIC X 5 FERK o LVEDP
EHizfEwy, AR 2805 BLE, 1.0 REOIEHFIK
T ommSHiT AR ML, 146TRR
» L7 (Fig. 6). AR 22 1.0 LLEE2FH T 5 11 4
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Fig. 1. Determination of parameters from mitral flow pattern.
The peak velocity (R) and mean acceleration rate (ACR) in the rapid filling phase, the peak velocity
in the atrial contraction phase (A), the ratio of A/R and that of ACR/R are measured.
Ao=aorta, LA=left atrium, LV =left ventricle, SV=sampling volume, TOWARD =flow com-
ponents toward the transducer, AWAY =flow components away from the transducer.
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Fig. 2. ACR/R plotted against LVEDP.
A significant correlation is shown between them.
LVEDP =left ventricular end-diastolic pressure.
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Fig. 3. A/R plotted against LVEDP.
There is no significant correlation between them.

I I

Fig. 4. Classification of the mitral flow pattern.

The normal ratio of A/R in group I (I) (0.5-1.0), increased A/R and normal value (less than 13 sec™?)
of the ratio ACR/R in group II (II), both increased A/R and ACR/R in group III (III), and abnor-
mally reduced A/R value in group IV (IV).
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Fig. 5. LVEDP in each group.
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EEFRA MG & EEILRAHIE

75 22mmHg LEMNTHELIZIZL22DLT,
AR 3 1.0 LLEA»5 0.5 RificERm L1 fl%
2575 (Fig. 7). AR O0S kKo 2T
LVEDP 2Ll Fic ZHRA EH&#RLEZIEY
PhbbT, AR OBLIEMNCEE .

E #®

EREMB LR C LIERIICEST L LS
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EThy, EBORERE, a7 54T VAR
Lemp AR LBV, EEOEELHTE, K
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i L ORFIREASERS.

SEOHEDEN T b 5 ERWAF—v L
LVEDP L oBfR&kit+ 28, HLTY o
KFoEEY BB T 220, BELAYEREET
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Fig. 6. Changes in A/R and ACR/R after elevation of LVEDP by methoxamine infusion.

The A/R ratio within normal range (0.5-1.0) tends to shift to the right upper part and that more than
1.0 does to the left upper part with increasing LVEDP. The A/R ratio less than 0.5 does not change
so much in spite of the marked elevation of LVEDP.
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Fig. 8. Schematic illustration showing changes in the mitral flow pattern with increasing
LVEDP.
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72 A/R o113, IRR o EE=HEME 0K
T L REW2LEIED R & &KL, LVEDP
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F %9 I VAR X oT LVEDP BE#EH» b
BELFET30Icoh, AR LEER L 0V #KT
BEMEFR L. LaL, AR B1O0PLLEogT
¥, LVEDP FHizXx>Ti#fiic AR d/h&7i 5
ZEWRER, Tk, EfLETH AR &
LVEDP 34< 1R E R ot BX
bhs. SEIOKRFTHS 2k X Hic, LVEDP
DOFEICiZ AR 723 THLE, AEKAHOKE
Th5 ACR/R BREET, Zold 13sec! LA
Logco LVEDP 3#EfEz2 R L. #ic ACR/
R 7% 13sec™! pLE, %> A/R 23 0.5 ki oo
LVEDP 3 20mmHg B L EHLEELZRL
fehd, T HIFIEIRELOMHAE R LR P O R TR
BEEhTwa 37— L @FETHSE. 20X
RIRRE T, BIAR & RARCHER L T—R#EH
BxRoTRY, EFFMBRLELFCBEHLT
Whew, HERHICACLERE, EEEREI
Ebicilkl, SFERARERBTKTTIs b0
LEzbhb. 2L, RARCEBELERLT
Wakw, SEFRAREOMELE (ACR) x3in
5%, BMAENV#HL, ACR IZRE&HHE (R)
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bha. FEEFR#IzIT stiffness A—Fre EHL
TWa 7w, LENERRABRIRE L, £ %
+ 3 VAR#ICER R LVEDP L& (24%: 30~
40 mmHg) i b » b oF, A/R 3 0.5k L 12
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HHETLRERAH O ACR 3EEE2RT2, A
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EERTH 5. WEOMEBEILEZEOMZICESS

EERAMK & EZIRFHE

suction NEICL LB LEZDBNS.

LLEo X 9ic, LVEDP FRBOAEZEFEAMLIK
Ry —rvo—EoEix, Fig. 8 tRRT5 X
BIEEELS L TFHEERS. LhL, A bEFHI
VAT CRBIRER L 2 Y, 1ERBES BT
50T, AMBFESRBNDERIII>TRA-T
BEzUsz L bE VB EEXDR, D —K
oM %—v DB LVEDP #E+ 52
L OERME L RIRFICERHT 2 LER D 5.

Bif, ik Ky 75— Av, KER#F
W 7 F N OBEHE (Vm) ko, @5
Liz_mAVR—A R AP=4 V2, »HIEEHOX
Bk - EEEEE (4P) 2FHRIL, ZhlmEE
I & %5 EBEBhiAR o SERHIE © Z5 55 LVEDP
PHBEMCTRT2RAL R 5 h 52, Lax
L, ZOFECEKBRFHETR S 7 5V OFES
RARTHY, Eiz, ROREED»SOFFKTH
Bleb_XNX— A ROMEHEOES HH T &
¥, LRofEsX» o 4P kw5 z LixfEE
7B, ZOX D REENLISEIOFE L R—E
il o LVEDP ok M+ % ET, K
WicESESTohX .

E-3 )

BEE VA - Fy 77— EHWT EZR
AL <7 — v & ERIERHE (LVEDP) »
OR%RE, AR RUKE ALY FHELESR
MpliconTHRE LIz, 2095 19 filiconT
X, A Fx¥% I 0.0l mg/kg/min ErEsFEIC X
-T, LVEDP % LR & #7#ifg oMk % —
OB LBREI L. DRET e —FilI->TH
bNIEERAMLR % — v h b, SERAZO
ERi#E R) LUBEREHORETE (A) Lo
I AR, 2B AR 0 FEMEE (ACR) & R &
ol ACR/R ZFHAIL .

1. ACR/R iz LVEDP T bsnAE
HFEEE R Lz r=049) oz L, AR &
LVEDP officiaf EAAEERE 2 » -
AR % 05~10 LEX#EHEZ R L 6 o
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LVEDP 335 8.3+2.9(SD)mmHg <& - 7-.
A/R=1.0 5> ACR/R>13sec™! %57 L= 19 4
@ LVEDP iz 102+3.8mmHg ©& 7. A/R
>10 7> ACR/R=13sec! %55 L 7284
LVEDP iz 179+62mmHg LEfEs % L 7=
A/R<0.5 #5F Lk 24> LVEDP 33y 18.5
mmHg T -7z

2. AMF¥3Ivizck 3 LVEDP LR,
AR BIEFFREPN O 6 it 5 45T A/R 380, 1
FITEES L. AR 5 1P ko 11 g 10 4
<ix LVEDP EHizpEL A/R i L, ACR/R
BEEZTRTERASED bRz 0.5 ko AR
¥R+ 24z LVEDP nZmi LR I2h2b
5% AR 3—ETh » 1z
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