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Summary

Cardiac amyloidosis is characterized by left ventricular filling disturbances in a relatively early
stage. To investigate such disturbances more precisely, we studied atrial sound and left ventricular
inflow velocity patterns. Twelve cases diagnosed as cardiac amyloidosis according to the clinical
criteria including rectal biopsies and serum amyloid proteins or at autopsy were reviewed and ana-
lyzed. Their mean age was 60.9+12.5 years. Twelve age-matched cases with hypertrophic cardio-
myopathy (HCM) served as the controls.

We measured the amplitude of atrial sound by low-frequency phonocardiograms and the ratio of
the heights of the A wave of apexcardiograms (ACG) to the total amplitude of the ACG. The mitral
inflow velocity patterns were recorded using pulsed Doppler echocardiography. The rapid filling wave
(R), atrial filling wave (A) and the ratio of A to R (A/R) were measured.

In the amyloidosis group, atrial sound moderately increased in 2 cases, it was faint in 9 and
not manifest in the remaining one. The A wave in the amyloidosis group was significantly smaller
than that in the HCM group (p<0.001) (12.4+3.9 vs 22.4+5.6%). In the left ventricular in-
flow velocity patterns, the R in amyloidosis was smaller than that in HCM (41.7+16.0 vs 56.4+
12.1 cm/sec) (p<0.02). The A in amyloidosis was also smaller than that in HCM (40.5+13.4
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vs 58.14:13.0 cm/sec) (p <0.006). The A/R was 1.0+0.34 in amyloidosis and 1.1+0.32 in HCM (N.S.).
Both A and R were significantly less in amyloidosis than those in HCM.

We concluded that disturbed left ventricular filling, especially in the atrial filling period, causes
attenuation of both atrial sound and the A wave of the ACG in cardiac amyloidosis.
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Table 1. Subjects

Amyloidosis HCM
Cases 12 12
Gender Male 5 11
Female 7 1
Age (years) 60.9+12.5 60.9+£7.5
IVSth  (mm) 17.7+2.6 22.1+5.8
LVPWth (mm) 15.5+3.2 13.3+3.9
LAD (mm) 38.4+8.4 42.1+4.5
(mean+SD)

HCM =hypertrophic cardiomyopathy ; IVSth=
interventricular septum thickness; LVPWth=left
ventricular posterior wall thickness ; LAD =left atrial
dimension.
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Table 2. Amplitude of atrial sound

Atrial sound Amyloidosis HCM
Large 0 6
Middle 2 3
Small 9 3
Absent 1 0

Abbreviation : see Table 1.

Fig. 1. Hypertrophic cardiomyopathy findings of atrial sound in typical cases.
The left figure (A) shows a marked atrial sound and the middle figure (B) shows a moderately
large sound. The right figure (C) reveals a small sound in cardiac amyloidosis. The amplification

of the machine was kept constant.

IV=atrial sound; L=low frequency phonocardiogram (PCG); M,, M;=medium frequency PCG;

H=high frequency PCG.
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Fig. 2. Examples of apexcardiograms (ACG).

The upper ACG shows the method of measuring
the height of A wave and the total amplitude. It
shows a small A wave (8% of the total height of
ACG) of a case with cardiac amyloidosis at autopsy
(66-year-old man). The bottom figure reveals an in-
tensified A wave (28% of the total amplitude of ACG)
in a case with HCM (57-year-old man).

A=A wave ; P=P wave on electrocardiogram ; En-
doapex=inside the apex; 3L =the third intercostal
space along the left sternal border.
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Fig. 3. Height of the A wave on apexcardio-
gram.
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Fig. 4. Examples of left ventricular inflow velocity pattern at the mitral valve orifice.
The same case as in Fig. 2. Both R and A waves were relatively small and the A/R was within

the normal limits.

R=peak velocity during the rapid filling phase ; A=peak velocity during the atrial filling phase.
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Fig. 5. Measured values of left ventricular in-
flow velocity.
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