Journal of Cardiology 17: 671-682, 1987

ELEEZHS LHEESE  Blood flow patterns in
HOREENMFE 4 — > the left ventricle in pa-
Fr77-WEELCL L] tients with myocardial
=y infarction and ventri-
cular aneurysm: Evalua-
tion using real-time two-
dimensional Doppler
echocardiography

Nt Atsushi KONISHIIKE
#HiE T2 Senri MIHATA
WH EF Yoshiko MATSUMORI
TE E Katsuhiko NISHIAN
i E Kiyomitsu IKEOKA
ZE R4 Nagao YASUTOMI
rAE HiE Masaho TANIMOTO
Ei® = Shuzo MAKIHATA
WA A Tadao YAMAMOTO
s HAE Tadaaki IWASAKI

Summary

To evaluate how the intraventricular blood flow is affected by the size of a left ventricular an-
eurysm and ventricular dysfunction, systolic left ventricular blood flow patterns were evaluated using
two-dimensional Doppler flow images (real-time 2-D Doppler echo). The subjects consisted of 10
normal controls, 35 patients with anteroseptal infarction, two patients with inferior infarction and five
patients with anteroseptal-inferior infarctions. The systolic period was divided into three subsets ; early,
mid- and end-systole.

Forty-two patients with myocardial infarction were classified inro three groups according to the left
ventricular inflow patterns on real-time 2-D Doppler echo using the apical left ventricular long-axis
approach; i.e., inflow signals confined to early systole (Group I), visualized up to mid-systole (Group
II) and end-systole (Group III). Left ventricular end-diastolic dimension (LVDd), left ventricular
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end-systolic dimension (LVDs), and 9, non-contractile circumference (4L) were calculated by the same
echocardiographic approach. Ejection fraction (EF) was calculated by left ventricular cineangiography
using the Simpson’s method.

The left ventricular inflow Doppler signals in the normal controls and Group I turned in the apex
and then directed toward the left ventricular outflow tract during late diastole and early systole.

Significant differences in EF were observed among the three groups. EF in Group I, IT and III was
534+99%, 41+89, and 29+79%,, respectively. However, LVDd, LVDs and 4L had the largest values
in Group III and the smallest values in Group I. LVDd, LVDs and 4L were smallest in Group I and
largest in Group III.

In the normal controls, the left ventricular inflow signals proceeded to the apex and directed
toward the left ventricular outflow tract in the early systolic period. Various changes in the inflow
pattern were observed in patients with myocardial infarction and severe wall motion abnormalities,
including delayed timing in proceeding from the apex to the left ventricular outflow tract, stagnant
blood at the apex and further inflow of blood toward the apex even during end-systole. The patients
with sustained inflow during late systole had hypofunction of the left ventricle as demonstrated by
smaller EF and larger LVDd, LVDs, and 4L.

In conclusion, the observation of intracardiac blood flows by real-time 2-D Doppler echo is of

help in evaluating the severity of myocardial infarction.
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Fig. 1. Method of measuring left ventricular dimensions from apical two-chamber cross-

sectional echocardiograms.

Left ventricular end-diastolic diameter (large arrow) and left ventricular end-systolic diameter

(small arrow) are indicated by arrows.
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Fig. 2. Method of evaluating 9, non-contractile circumference (JL) by two-dimensional

echocardiograms.

Schema of the left ventricle represents the apical two-chamber view in end-diastole and end-systole.
The % non-contractile circumference (4L) is calculated by the following equation:
4L =a/bx100 (%) a=perimeter of akinetic area; b=Ileft ventricular end-diastolic perimeter.
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Fig. 3. Left ventricular flow patterns in a normal subject in diastolic phase (A) and sys-
tolic phase (B).

Reddish color indicates the inflow Doppler signals into the left ventricle, and bluish color indicates
the ejection signals from the left ventricle to the aorta.
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Early systole

Mid-systole

End-systole

Group

Fig. 4. Schematic representation of the left ventricular inflow patterns visualized by real-
time 2-D Doppler echocardiography in the three groups.
Latticed area indicates the inflow Doppler signals and hatched area indicates the ejection Doppler

signals.
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Table 1. Clinical and echocardiographic pro-
files in Group I

DEBEHS BERAOEENMFT S —

Table 2. Clinical and echocardiographic pro-
files in Group II

Location EF LVDd LVDs 4L

Name Age .
(years) of infarct (%) (mm) (mm) (%)

Age Location EF LVDd LVDs 4L

1 N.T. 35 inf 35 52 42
2 Y.T. 53 ant 55 40 25
3 S.T. 63 ant 43 48 40 30
4 S.S. 69 ant,inf 45 58 48 30
5 N.M. 56 ant 60 49 32
6 Y.Y. 54 ant 75 44 33

7 H.H. 66 ant 47 48 34 18
8 T.M. 63 ant 57 43 32 25
9 F.H. 68 ant 53 45 37 20
10 T.O. 40 ant 42 53 35 30
11 S.I. 66 ant 51 40 30 32

12 TY. 71 ant 54 50 40
13 G.T. 60 ant 53 49 35
14 S.U. 58 ant 58 45 31
15 8.U. 59 inf 50 53 40
16 S.I. 62 ant 55 52 42
17 AT. 59 ant 60 45 31

6 25%5

53+9.48+5 36+

EF =left ventricular ejection fraction; LVDd=Ileft
ventricular end-diastolic diameter; LVDs=left ven-
tricular end-systolic diameter; 4L.=9% non-contractile
circumference of the left ventricle; ant=anterior
infarction; inf=inferior infarction.

koot REIZL Y RBERBICRT 58
1L o> J5 A1 R S KAt LR BT 33 1 B 4E BRI 0 5 7]
TR, FhbHOBRAMFID LR Aa
bhakdichkhotz. LL, WiBFy 75—
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Fi3birv.
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DY TYITRL VN EED, HRALA VIR
B — v EBBELEET, FhbEEA
HIZHET 2 b0 THS. BRSO ICIIIE, L
R2isWEE AV c@ER 0EZNLIE ORI

Name (coars) of infarct (%) (mm) (mm) (%)
1 T.K. 51 ant 38 49 35 37
2TI 62 ant 47 45 36 28
3HI 52 ant 46 48 37

4KI 70 ant 32 45 30 35
5 T.N. 67 ant,inf 42 60 49 38
6TS. 69 ant 36 49 30 33

7 H.N. 74 ant 35 61 48 35
8 M.H. 47 ant 60 57 42
9 T.T. 49 ant 48 4 41
10 S.Y. 37 ant 38 51 40
11 LT. 38 ant 40 51 41

12 H.N. 66 ant 46 55 47 34
13 H.F. 41 ant 31 61 48 35
14 K.M. 56 ant,inf 30 50 40 32

4148 5346 40+6 T4

m=+1SD 56413 (n=9)

Abbreviations: see Table 1.

Table 3. Clinical and echocardiographic pro-
files in Group III

Age Location EF LVDd LVDs 4L

Name (vears) of infarct (%) (mm) (mm) (%)
1 K.Y. 68 antinf 30 65 58 42
2YI 65 ant 35 50 40 36
3T.M. 56 ant 24 70 62 52
4AH. 53 ant 24 68 58 57
5 M.K.35 ant 28 67 53 55
6 NF. 69 ant 37 57 42 34
7 K.M. 65 . ant,inf 18 75 70 65
8HK. 71 ant 20 65 59 60
9Y.Y. 70 ant 35 59 48 37
10 SK. 66 ant 35 64 52 40
11 MS. 59 ant 33 63 56 38
m+1SD 6211 2947 6447 54x9 ¢ E11

Abbreviations: see Table 1.
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Early systole Mid-systole End-systole

Fig. 5. Left ventricular inflow pattern in group I in the systolic phase.
Left ventricular inflow signals (reddish color) are observed in the early systolic phase, but not in
the mid- or end-systolic phases.

Early systole Mid-systole End-systole
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Fig. 6. Left ventricular inflow pattern in group II in the systolic phase.
Left ventricular inflow signals are observed in the early and mid-systolic phases but not in the end-
systolic phase.
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Early systole Mid-systole End-systole

Early systole Mid-systole End-systole

Fig. 7. Left ventricular inflow pattern in group III in the systolic phase obtained by apical
long-axis (A) and short-axis (B) views.
Left ventricular inflow signals are observed throughout the systolic phase.
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Fig. 8. Comparision of left ventricular parameters among three groups and normal controls.
Left ventricular ejection fraction (A), left ventricular diastolic (B) and systolic (C) dimensions and
left ventricular % non-contractile circumference (4L) (D) of the left ventricle are compared among

the groups.

N: normal controls, GI: Group I, GII: Group II, and GIII: Group III.
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