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Summary

The influence of morphological and dynamic changes in the interventricular septum (IVS) on
right ventricular (RV) and left ventricular (LV) fillings in cases of LV or RV pressure overload was
evaluated.

Using pulsed Doppler echocardiography, LV and RV inflow signals were recorded in 20 healthy
subjects, in 36 cases of chronic pulmonary disease (CPD) with pulmonary hypertension, and in 46
cases of essential hypertension (HT). Two-dimensional short-axis echocardiograms were recorded at
end-diastole (ED) and end-systole (ES) in the healthy subjects and in the cases with CPD. M-mode
echocardiograms of the LV were recorded in the healthy subjects and in the cases with HT. We
measured (1) the ratio of the peak velocity of inflow due to atrial contraction to that of rapid inflow
(A/R), (2) the deceleration half-time of rapid inflow (4TD), (3) the corrected radius of curvature of the
IVS at ED and ES, (4) the 9, change of lengthening (CL) of 16 radial grids using a fixed method on
the ED and ES short-axis images, and (5) the IVS end-diastolic thickness (IVSEDTh).

The results were as follows:

1. In the patients with CPD, (1) the diastolic behavior was impaired not only in the RV, but
in the LV as well, as shown by the increased A/R and prolonged 4Tp in both ventricles, (2) the IVS
was flattened at ED, as shown by the decreased corrected radius of the curvature, (3) the regional wall
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motion of the IVS was impaired, as shown by the decreased CL of the IVS.

2. In the patients with HT, (4) the RV diastolic filling was not impaired, (5) the LV A/R cor-
related with IVSEDTh, but the RV A/R did not correlate with IVSEDTh.

We concluded that RV pressure overload interferes with IVS motion during diastole, and that
the regional impairment of diastolic behavior of the IVS causes impairment of LV diastolic filling.
Furthermore, the increased IVS wall thickness due to LV pressure overload has a little or no influence
on the RV inflow pattern because the RV free wall was so distensible as to overcome the effect of in-

creased IVS stiffness.
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Fig. 1. Left ventricular (left upper panel) and right ventricular (left lower panel) inflow

Doppler patterns in a healthy subject.

The sampling sites are shown on each 2-D echocardiogram (right panel).
LA=left atrium; LV =left ventricle; RA=right atrium; RV =right ventricle.
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Fig. 2. Schematic illustration of the measure-
ments of ventricular inflow pattern.

A/R=ratio of the peak velocity of ventricular in-
flow due to atrial contraction (A) to that of ventricu-
lar rapid inflow (R). 4Tp=deceleration half-time of
ventricular rapid inflow.

Fig. 3. Schematic illustration of the method
for measuring interventricular septal radius of
curvature.
Corrected radius of curvature=r/+/ area.
r=interventricular septal radius of curvature;
Area=area of the LV short-axis image measured by
> 5/E computer.
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Fig. 4. Measurement of LV regional wall mo-
tion.

% change in diastolic lengths of radial grids=end-
diastolic length / end-systolic length.
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Fig. 5. Changes of the A/R of RV inflow dur-
ing spontaneous respiration in healthy subjects.

During the inspiratory phase, the velocity of RV
rapid inflow increases simultaneously with increasing
blood flow volume returned to the right atrium, and
the A/R decreases.
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A EREHFEL = —RE &L A
CPD 4 31 il <, DEHREOHMBELEOHN, £
EREEB OB 21T - 7. DEPIEOFIE R
121z, CPD g cftiRAkH 0.67+0.12, IRHER
# 060+0.08 Thote. BER TRHLERM
0.57+0.12, IHEk#H 0.56+0.05 ¢H v, CPD

Table 1. Left and right ventricular diastolic fillings measured by Doppler echocardio-
graphy in patients with CPD, HT, and in healthy subjects

Normal controls CPD HT
0.89+4-0.14
A/R RV Expiration ; 0.94+0.15 1.04+0.29 0.85+0.13
Inspiration: 0.84+0.16
LV 0.82+0.23 0.98+0.17 1.13+0.19
AT p (msec) RV 97+19 115+20 107+19
LV 91+18 100417 119+25

Values are as means+SD.

CPD =chronic pulmonary disease ; HT =hypertension. Other abbreviations: see Figs. 1 & 2.
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Fig. 6. LV (upper panels) and RV (lower panels) inflow patterns in patients with chronic
pulmonary disease (left) and hypertension (right).
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Fig. 7. The A/R and 4Tj of RV, LV inflow pat-
terns in patients with chronic pulmonary disease
and in healthy subjects.

Diastolic filling is impaired not only in the RV,
but in the LV as shown by the increased A/R and
prolonged 4Ty in chronic pulmonary disease.

CPD = chronic pulmonary disease; H=healthy
subjects.
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Fig. 8. The corrected radius of curvature of
the interventricular septum in patients with
chronic pulmonary disease and in healthy sub-
jects.

The interventricular septum is flattened at end-
diastole as shown by the decreased corrected radius
of curvature in chronic pulmonary disease.

ACEFA MFEHE oK, AR OET, 25U
FFBIIR ML HE B DR ABFES bhiz. Zhid, K
SO EFEAIC L b b, BICEH
BERKOFEBNIKEL, AEMHES BRI
EETRLTWA LEbh3. SEIORITOBERT
3, ZoMmEOWMMIEERAHICEL, 20
HRLLT AR oY E HIz.

DX RPRKIZE LR D AR OEBORE
X 10~20% T v, FLERBHIE Ol BRI TR
LTERELZBEVLDENWRD. 22T, AW
TRBAMTE ¥ — > OFFFTIZISWTIE, IERE
1A cEl LT wl z sz L

2. HREEEWRHOAEIIREE

Pk & Y EETRMABNEREAT Th 3EM
EECBWTRLMEBRE Sz L ¥amdbhT
W5, ZOERMIEKIC X » TE=E compli-
ance BETLTEERWMBEE I L 5 Z &3,
FTTIHRE SR TR Y, FFFETOFHMEST
NEE AR OETHLEPIGEEEECRRE L4
BLnid, Thlflz—icT38ERTH 3.

— 859 —



KE, ZH, FiH, 132

O,

% %
150+ 1504
100+ 100+ , l
123456789101112131K4116 1234567891011 1213141516
(%) — P<0.001 20,001 —
E160 ——NS ——
2 150+ {, -}
|
w 140
[—)
w1301
]
Z120;
S
3!110- meantSD
100 :
VS F.WALL Ivs F. WALL
CPD
N=8 N=31

Fig. 9. The 9% changes in diastolic lengths of radial grids in patients with chronic pulmo-

nary disease and in healthy subjects.

Regional wall motion of the interventricular septum is impaired as shown by the decreased %
changes in lengths of the interventricular septum in chronic pulmonary disease.
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Fig. 10. The A/R and 4Tp of the RV and LV
patterns in patients with hypertension and
in healthy subjects.

Diastolic filling is impaired only in the LV. The
RV inflow pattern is not or is only a minimally
influenced by the increasing interventricular septal
wall thickness.

HT =hypertension.
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Fig. 11. Rrelationship between the A/R of the LV or the RV and interventricular septal

wall thickness in patients with hypertension.

The A/R of the L'V correlates with interventricular septal wall thickness, but the A/R of the RV
does not correlate with interventricular septal wall thickness.
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