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Summary

The left atrium as an elastic reservoir and as an active booster pump to the left ventricle is an im-
portant role for maintenance of left cardiac performance. When left atrial conduction time was mea-
sured from the P loop of the timed vectorcardiography which was recorded with the VCG device equiped
with memory circuit and X-Y recorder, it was apparently prolonged in patients with ischemic heart
disease or hypertension as compared with healthy subjects. The left atrial conduction time was corre-
lated with left atrial volume which estimated by echocardiogram in patients with previous myocardial
infarction, while there was no correlationship in hypertensive patients. From the results obtained,
comparative studies of the hemodynamic difference were determined by echocardiogram in patients
with hypertension, ischemic heart disease without infarction, and previous myocardial infarction. In
the patients with myocardial infarction with large left atrial dimension over 33 mm, slow diastolic de-
scent rate (DDR) of the anterior mitral valve, low left ventricular ejection fraction and slow mean pos-
terior wall velocity were most characteristic features of echocardiographic findings. In the ischemic
heart disease with large atrial dimension, DDR was as slow as in the myocardial infarction. In other
words, these results indicate that enlarged left atrial volume in coronary heart diseases is attributed
to the reduced velocity and volume of atrioventricular blood flow or depreciated left ventricular com-
pliance. Prolonged left atrial conduction time in hypertensive patients without enlarged left atrial di-
mension, echocardiographic findings such as elevated A/E wave ratio of the anterior mitral leaflet suggest
that accelerated booster pump function maintain atrioventricular blood flow against elevated systemic
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resistance.

These results show that prolonged left atrial conduction time of impulse represents volume load
to the left atrium due to reduced left ventricular compliance in patients with coronary heart diseases,
and also indicate hypertrophy of the left atrium to enhance booster pump function to overcome pressure

load in hypertensive heart disease.
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40 mm/mV, 400 dots/sec, stored time 0.64
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A-B: P duration

I : Initial component
M : Midway component
T : Terminal component

P : Positive magnitude
Positive area

N : Negative magnitude
Negative area

Fig. 1. Analysis methods of P loop in timed vectorcardiogram.
Interval between R-B and L-B is supposed to be impulse conduction time of the left atrium.
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mm/min, real time speed 240 mm/sec »ZfF:
<k L7-. Timed P loop i3iE% =l ic 5 BES
50T, B, B, BESLL, PROMAKAE
A BopooEHAEL M, TEH@#A%R, L,
fkEE B L4ST, KRB0 EERRE
L7 (Fig. 1).
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ERIERYE (AT LVDs) &, 7 EEREE
DINFEHIR AR (UL T PWE), SEEE#EER
fEEEE (U F mPWYV), E=EEHASE (LT EF)
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773, L-B interval iz 5 »3 X VEHETH - 2.
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r=088 L&\ FHB % "tokexL (Fig. 2),
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BDIER ZRT bORE {MHBRAR b o7

Drza—Fe~xs v LERPRIZE > EEAR DM

L * B INTERVAL

(msec) a
50 4 a
a
a
a
a
40 4 a
a4 a
a
a
a
a
30 4 a aa 4
a
a A

r=0.88

—\—

1'0 2'0 3’0 4’0 5'0 6'0 7'0
LAD?
Fig. 2. Correlation between the left atrial con
duction time (L-B) and left atrial volume es-
timated with echocardiogram in patients with
previous myocardial infarction.
Apparent correlation is observed (r=0.88). LAD:
left atrial dimension.
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Fig. 3. Relation of the left atrial conduction time
(L-B interval) and the left atrial volume. No sig-
nificant correlation is found in patients with hyper-
tension (HT) and ischemic heart disease without pre-
vious myocardial infarction (IHD).

(Fig. 3). zhiz ELBEAFHRROKBICL 2E
BokBELExzbhS. &80 UCG #EHAE
¥Wik+ 5 L, LAD, LAD/AoD iz INF,
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Table 1. Mean value of the echocardiographic analysis

LAD DDR
Pa- LAD/AOD A/E
tient mm mm/sec

PWE mPWV LVDd LVDs
EF

mm mm/sec mm mm

NOR
32.2 61.3
HT +6.20 1.11+0.28
n=25 * *

IHD
*okok

45

INF _ 134347.30 1.17£0.26
n=28 |

ne35 | 28:3%4.0 1.02:£0.19 90.8+17.7 0.6620.08 12.041.90 44.66.40 47.7+6.70 33.6+4.70 0-63

+0.08
0.58

+16.60 0.76+0.13 11.1+2.30 39.7+8.40 50.0+5.80 37.5+5.60 +0.08
ok ook ** *
0.58
n=25 |34.1+5.30 1 17+0 24 64 6+18.6 0 76+0 08 11.9+1.90 38 7+7.70 51 6+6.00 38 5+7. 10 +0.11

0.46
+18.60 0.79+0.12 10.0+1.95 33.2+7.60 51.8+7.90 42.3+8.20 +0.10
kK *okk *okok Hokk * kK k¥

***kp <0.01 **p<0.05 *p<0.1

Statistical differences between the cardiac patients (HT": hypertension, IHD: ischemic heart disease,
INF: myocardial infarction) and healthy subjects (NOR) is shown with stars.

LAD: left atrial dimension, AOD: aortic dimension, A/E: A and E wave ratio, PWE: posterior wall
excursion, mPWV: mean posterior wall velocity, LVDd and LVDs: diastolic and systolic left ven-

tricular dimensions, EF: ejection fraction.
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p<0.0l DHEELR LA EBBEBOERA
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7 (Table 1).
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Fig. 4. Relation of the left atrial dimension
(LAD) and diastolic descent rate (DDR) in
healthy subjects (NOR), hypertension (HT),
ischemic heart disease (IHD) and myocardial
infarction (INF).

Weak but apparent correlation is observed.

=031, r=—035 TR FEHEEZFL, £
EOWENOET bELEAROMAE b b+
wRE2%B (Fig. 6-A, B).
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Fig. 5. Relation of the left atrial dimension
and A/E wave ratio.

No significant correlation is found.

NOR: healthy subjects, HT: hypertension, IHD:
ischemic heart disease, INF: myocardial infarction.
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Fig. 6. Correlation between the left atrial dimension (LAD) and mean posterior wall
velocity (MEAN PWV) of the left ventricle and ejection fraction (EF).
NOR: healthy subjects, HT: hypertension, IHD: ischemic heart disease, INF: myocardial in-

farction.
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DDR LVDo,

NOR I——|NOR / %
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INF | *INF *
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AVE LVDs
NOR H nor | ff =
HT | * oyr S

L
IHD | HD |
*
INF} INF
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MPWV EF
NOR |—-I NOR ‘l—l
HT f ** HT f_
IHD ¢ IHD $
INF ¢ INF § *

10 30 mm/sec 50 0.5 1.0

Fig. 7. Mean value of the echocardiogram analysis when the cardiac diseases groups
are subdivided into small atrial dimension less than 33 mm (S) and large atrial dimension

more than 33 mm (L).

Statistical significant difference between the S and L is shown with star. *p<0.1, **p <0.05.
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LVDs, mPWYV, EF 7 ¥ NOR izigv 45, DDR
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FREERLKRARE, LEESEZEOILEH
aVFSAL TR, BLOWMERICEESh, B
EHELHEEFACREDEDOKE 2 b o MigH
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