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Summary

Analysis of left ventricular blood flow in cases of myocardial infarction was attempted by two-
dimensional Doppler echocardiography.

Subjects consisted of 25 cases of myocardial infarction with and without ventricular aneurysm,
and 15 healthy persons as controls. The Doppler recordings were made in nine areas within the left
ventricular cavity from the apical approach.

1. For healthy subjects, ejection flows were recorded in the main cavity and directed towards
the aortic orifice in systole, and diastolic flows in the left ventricular inflow were recorded from the
mitral orifice to the apex. However, diastolic flows toward the aortic orifice were also recorded
along the interventricular septum, and interpreted as eddy currents from the apical cavity. There were
no high velocity flows in the phases of isometric contraction and relaxation.

2. In seven of 25 cases of myocardial infarction, abnormally high velocity flows of more than
30 cm/sec were recorded in the isometric relaxation phase, which were directed away from the asynergic
part.

3. Ineight of the 25 patients examined, high velocity flows toward the cardiac apex were recorded
at the posteroapical area in systole. Such flows have never been observed in healthy subjects. Inertia
of the diastolic mitral inflow is considered to continue during systole due to impairment of contrac-
tions of the apicoinferior wall.

Key words

Left ventricular blood flow Two-dimensional Doppler echocardiography
EMERSR 7 — National Cardiovascular Center, Fujishiro-dai 5-7-1,
KRHETEE A 5-7-1 (F565) Suita 565

Received for publication February 24, 1984 (Ref. No. 22-16)

— 665 —



BER, fh KT, @»

X C®Ic

BELICBIT 2 EBEEB O R 1X, EEER
EYRWB LT a2 —RE R EICEY, TTIC
L BETEhTwa. L L, BEESREICED
EZRNOMKEROEIZ, 7Rt
hTtwhwvw FAECEHEF 55— Lhza—
Rz XY o P AEhid ZRITTHIC RER LD
2, BELOEZNMIEBIE DLl % 3 2
L.

x3 ®

MREBRIPMEOHIEE 25 flTh . ZOFHE
226~755%, FHSM4mTHE. ZodbH 104
IR ¥ 3B = 2 —Ric X - THA
MR EEEOFTRY BED bhie. kgt R
D, BEFEISZOVWTLRFLE. 20
I 13~56 5%, P M KTHS.

E7 [

EREEIETENE L 77— - bz a2 —Xk
B (EZzHl SSH-11A/SDS-10A) ©th 3. it
B, BFKr 77 MRV BEETFELELE
BEoDICEIAENTZ L DT, B—0EiTFo
HTHEBLza—KE RS —(E80EE & b
AT Z LAk, EEF AT 2.4 MHz,
Sz EYELEZ4 %22 6KHz ©h 3. ¥
VANVEBRIZE 4mm, EX 2mm o tear‘drop
BThs F77—FHE—LFRABIOY 7
BLiE, BSoBOBBR EIcAKREZ0 EoAA
TREINTNAS.

Wigth & M~ 7 — 2 RICE=4%—F5C
LHBFHETH 54, RBERELTIE, wWTFhr®
Bizgly »x2<TiTo7.

F7F5—E81 Y 7N - A4 ACAERES &
Toltt, ¥y K+ 2R brJ 50D TL
EBR, ME—Fbza—RL &Hic FRBTEL
7. Z OBEOHEE Y HEEE X 50 mm/sec THh B.

ECR -

WrE 2 ELPBIIC L, 10 5BLHODD,
DRMBEHHE X Y BEFRE -2 2 BA L. £
ERUMWEREHH L0, EEENE I » 5T
CKMLT, 20K THO KA 5 —EFEEIT-
. 209 5nFrli, EEEOR, i, LED
E3INEIL, BOBOOWATHIS, TR, #F
Z3NELIZbDTHD. EEET e —F
FRAVWTLHRA L. SEEELEF75—FF
OWHEFRT X, F77—IimEEAKE 1 KHz
NE—AFmESOEE 31.25cm/sec YT
5.

¥ e

1. pEE

BEplIcB Y 2 EEBAOE R MHEZ, IREH
BEH ML & IEERATEAMGE T & 5 25, SRR
#, SARMRESIC LENRILFERA L.
a) ISUHEHAfL

DRE7 7w —F, WEET e —F, ThE
NOFTRY b AT, IEHicIEERSKICE
WTLRPHES DY, EEFKHES X OKBIR
RIEMHI AF—v BB 6h, ZThidefe LT
HEEERLTWE b0 L Rohik. ZoiiEix
EERHBICESIZohTKRE ko, EEHR
BEMRC 1 13 oA b - 1z (Figs. 1,2).

b) LAMAER MR
SRMIERICIZIE L A LD T, &
Wiz > 11 FHigic & 5h 3K
i, bEMIDRFHEICHE D B (15cm/sec PL
T) MIEHAED 5B DHTH -7z (Figs. 1,2).
c) IEERMIMLFE

AR, EZE0KES IO R FRIC
VY, Z OFE I IR & pilE & o=
DE—I7 B Rbhi. Thbix 2hZFh 255
A, DERFEICE AL EXDND. X,
T FRRTL D IEIRAE 2> B 1D ZE RIS 9 AR
DBV, EHIOLEBOLEFRBIRVICTIEKE

— 666 —



BEIELNC BT B 2N

8.NG.81.3.11.-3
¥ Y E
ISOMETR : R

CONTRACTION

¥

¥
|

v
\

\ wha  Mowh, M A e A
-7 b tmeans - an 2 e olEmmms - s maraaamg
EJECTION ! 'A_,\' o~ ./\_ ! [AWAY]

Qg

- - - o . .
R io W § b 2
BOMEﬂ;§§§x , . f~'
RELAXATION __ ‘ ‘

. s I ,
VN YT OTL Y RPN

- '.. \‘\w'vj ‘P?'\‘\;;«"

QM;ZE§5

Fig. 1. Two-dimensional Doppler echocardiograms in a healthy subject using the apical
approach.

The Doppler flow signals are recorded at the 9 points in the left ventricular cavity, which are shown
in the two-dimensional echocardiogram.
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Fig. 2. Two-dimensional Doppler echocardiograms in a healthy subject using the para-

sternal approach.
The Doppler flow signals are recorded at the 6 points in the left ventricular cavity, which are shown

in the two-dimensional echocardiogram.
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Fig. 3. Two-dimensional Doppler echocardiograms in a case of broad antero-apncal myo-
cardial infarction.

Abnormal flows directed toward the apex are recorded along the posterior wall in systole (No. 1, 2, 3).
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Fig. 4. Two-dimensional Doppler echocardiograms in a case of broad antero-apical myo-

cardial infarction.

Abnormal flows directed anterocaudally are recorded in systole from the apical and parasternal
approaches. The flow velocity vector of these abnormal systolic flows should be determined by the

flow directions in the recordings from the apical and parasternal approaches, respectively.
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Fig. 5. Two-dimensional Doppler echocardiograms in a case of apical left ventricular

aneurysm from the apical approach.
In the isometric relaxation phase, the flows are directed toward the base in the central area of the

left ventricle, and their directions are opposite to the normal.
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Fig. 6. Two-dimensional Doppler echocardiogram and cineangiogram in a case of apical
left ventricular aneurysm.

The flow directions at the central area of the left ventricular cavity in isometric contraction and
relaxation periods are compared with the left ventricular wall motions detected by the cineangiogram
in the same phases. The flow directions detected concide with those derived from the directions of
the wall motions in isometric contraction and relaxation, respectively.
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