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Summary

This study was made to evaluate left ventricular (LV) chamber stiffness noninvasively utilizing the
apexcardiogram and echocardiogram. Subjects were 13 patients with left ventricular hypertrophy
(LVH) and 17 patients without LVH. Cardiac catheterization and LV angiography were also performed
in all patiens.

In the apexcardiogram, as shown in Figs. 1 and 2, the ratios of an amplitude to the total amplitude
were measured at the onset of left atrial systole (H1) (80 msec after the onset of the P wave) and the
peak of A wave (H2). In the echocardiogram, LV internal diameters were determined at 80 msec after
the onset of the P wave (D1) and the peak of the R wave of ECG (D2). In addition left ventricular
volumes, V1 and V2, were calculated by D1 and D2 using Teichholz’s method. Increments of the
ratio of an amplitude of the ACG wave (4H=H2—H1) and LV volume changes (4V=V2—V1) which
are associated with left atrial systole were calculated. The ratio of 4H to 4V (4H/4V) was defined as a
measure of LV diastolic chamber stiflness. On the other hand, various parameters (4P/4V, K, dV/dP,
dV/VdP) which represent LV diastolic properties were determined by LV pressure curves and LV
cineangiograms.

4AH/4V by noninvasive method showed good correlations with 4P/4V (r=0.83), K (r=0.68),
dV/dP (r=-0.80) and dV/VdP (r=—0.75), respectively. The correlations were much better between
AH/4V and these parameters than between A/Eo and these parameters. Patients with LVH had much
greater diastolic stiffness (4H/4V =2.03 +1.10) than those without LVH (4H/4V =0.60+0.29, p<0.01).

It is concluded that 4H/4V obtained from ACG and the echocardiogram is a useful parameter
to evaluate LV diastolic chamber stiffness noninvasively and this ratio is well correlated with LLVH.
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Echocardiogram and apexcardiogram (ACG) in a normal individual illustrating

(H2-H1)
T x100

4H/4V=0.52

the method of measurement to evaluate left ventricular (LV) diastolic chamber stiffness.
D1=LV internal diameter at 80 msec after the onset of the P weve of ECG; D2=LV internal diame-
ter at the peak of the R wave of ECG; V1 and V2 are calculated by D1, D2 using Teichholz’s
method; H1=amplitude of ACG wave at 80 msec after the onset of the P wave of ECG; H2=
amplitude of ACG wave at the peak of A wave of ACG; H3=total amplitude of ACG wave.
Increments of the ratio of amplitude of ACG wave [4H=(H2—H1)/H3 X 100] and increments of
LV volume [4V=V2—V1] are measured. The ratio of 4H/4V is defined as a measure of LV diastolic
chamber stiffness. In this case, 4V is 23 m/{/m? and 4H is 12%, therefore 4H/4V is 0.52.

L, ERIAEIC & 3 EEEF 0L dV=V,—-V,
218, o AH[AV %izzjiiE# chamber stif-
fness FbFHEL L THRFI L. UTD24)
BANIE D FEE R T EHTH S.

Fig. 1 350 8o EEFl OO 2 —[F, O
R &7 Lz - TEER D), Dy
#HE L, Teichholz o3tk Y V,, Vo &%+
BE, AV ik 23 mlm? L s DRABIKICT
H,, Hy, Hy #30%E L, 4H=(H;—H,)/H;x 100 iz
V< &, dH 312% #2535, Lizh-TZ

OWZE O H LD AH[4AV 13052 ©h %.

Fig. 2 3 23 s B o EMEIE DLt = —
H, REBETcHE Dza—FEY 4V 7
10 mlfm? ey, DRPEHKED 4H i 38%

LB, Zoplickuv Tk 4H/AV 3 3.8 L
Eh, HIPIOEEH L g+ 5 L x5 0ICEEE

FLTW 5.

mmmsx: ERNEICL s EETEL FERE
DEEEEELEESY X7 U4 £V Kb
LR P g o Bdh & 949 80 msec o Eh i

43—



O, ENL OERL 3

4V=10 ml/m?

2H=389%

o

4H/aV=3.8

Fig. 2. Echocardiogram and apexcardiogram in a patients with hypertrophic cardio-

myopathy.

In this case 4V is 10 ml/m? and 4H is 38%, therefore dH/4V is 3.8, which indicates much higher

value than in a normal individual.
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Fig. 3. LV pressure recordings in a normal individual and a patient with hypertrophic
cardiomyopathy.

Pressure change associated with left atrial systole (4P) is measured by P2—P1.

P1=LYV pressure at 80 msec after the onset of the P wave of ECG; P2=peak pressure of A wave
in cases with atrial kick or end-diastolic pressure in cases without A wave.
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Fig. 4. Relationship between JH by ACG and 4P by LV pressure curve (left), and relation-
ship between 4V by the echocardiogram and 4V by the LV angiogram (right).
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Fig. 5. Relationship between 4H/4V by noninvasive method and 4P/4V by invasive method
(left). Relationship between A/Eo by ACG and 4P/4V by invasive method (right).
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Fig. 6. Comparisons of LV diastolic chamber
stiffness in patiens with and without LVH.

4H/4V by noninvasive method as well as 4P/4V
by invasive method are significantly higher in patients
with LVH than in those without LVH.
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Table 1. Comparison of correlation coefficients
between 4H/4V and A/Eo to the vari-
ous hemodynamic parameters

AP/AV K (dV/dP)ed (dV/VdP)ed
AH/AV  0.83  0.68 —0.80 —0.75
A/Eo 0.66 0.51 —0.72 —0.71
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