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Summary

Echocardiography was performed in 5 patients with primary amyloidosis diagnosed by im-
munoelectrophoresis and needle biopsy in the kidney, liver and other organs. Three out of 5 were au-
topsied and the echocardiographic findings were compared to the amount of the amyloid deposits in
the heart.

The following observations were obtained.

1) Inall5 cases the left ventricular wall was slightly to severely thickened. Four of them showed
symmetric thickening and one asymmetric thickening. No systolic anterior motion (SAM) of the mitral
valve was observed. In 3 autopsied cases echocardiographic thickening of the left ventricular wall was
compatible with the amount of amyloid deposits in the heart.

2) All5 cases showed B-B’, step formation in the mitral valve. In 4 cases EF slope of the mitral
valve was reduced.

3) In 2 cases the left ventricle was dilated, and the ejection fraction was reduced in association
with dilatation of the left atrium. In other 3 cases diameter of the left ventricle and left atrium as well
as the ejection fraction were normal.

4) Pericardial effusion was observed in 2 cases.

5) It is suggested that in primary amyloidosis amyloid deposition produces thickening of the
ventricular wall at first with disturbance of diastolic performance, although left ventricular cavity remains
normal and systolic performance is kept within normal range. With progression of the disease, it is
supposed that the ventricular cavity becomes dilated with disturbance of the systolic performance,
which yields a typical clinical pattern of cardiac amyloidosis.
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Table 1. Clinical features

Case

No. . 2. 3. 4. 5.
Age/Sex S1/M 57/M 53/M 55/M "48/F
Edema + - + +H +
Cardiomegaly - - + + +
liepatomega'l y +H + + + +
Arrhythmia - - *VPCs APCs -
Low voltage + + + + +
Murmur 1/6 SM - - - -
Blood pressure  106/80 102/68 92/70  100/68 98/72
Macroglossia - + - - +
Uremia +H+ - - - +

G.I. bleeding b *+ - - -

+~+++= present; -= absent
*= cause of death

VPCs=ventricular premature contractions ;
APCs=atrial premature contractions.
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Fig. 1. Echocardiograms of Case 2.

Upper panel: B-B’ step formation of the mitral
valve is present. E-F slope of the mitral valve is
96 mm/sec.

Lower panel: left ventricular wall is slightly
thickened with normal ejection fraction. Moderate

pericardial effusion is noted. The patient died of
gastrointestinal bleeding and the autopsied heart
weight was 495 gram. Wall thickness of the left
ventricle was 16 mm and amyloid deposits in the
heart was noted moderately.
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Fig. 2. Chest roentgenogram of Case 3.
Remarkable cardiac
ratio=659%) is present.
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Fig. 3 Electrocardiogram of Case 3, demonstrating low voltage in limb leads, a QS pattern in

leads V,_; not associated with inverted T waves.

First degree atrioventricular block and left axis deviation are also shown. Frequent ventricular
premature beats were observed later, although not illustrated in the figure.
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Fig. 4. Echocardiograms of Case 3.

Upper panel: B-B’ step and reduced E-F slope
of the mitral valve are shown. No systolic anterior
motion (SAM) of the mitral valve is observed.

Lower panel: Intense symmetric thickening of
the left ventricular wall is documented. The left ven-
tricle is moderately dilated with poor EF (119%). In
this case moderate dilatation of the left atrium (50
mm) is noted.

IVS =interventricular septum; LV =left ventricle;
PW =posterior wall of LLV; MV =mitral valve.

Vertical bars of the IVS and PW indicate the wall
thickness.
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Fig. 5. Macroscopic and microscopic ﬁndlngs of the heart in Case 3.
The patient died suddenly due to ventricular fibrillation one month after the admission.
Upper: Transverse-section of the heart with Iodine stain. The heart weighes 970 gram. The wall

of the left ventricle is extensively thickened (wall thickness: 23 mm). The left ventricular cavity is
50 mm.

Lower: Histology of the left ventricular myocardium (Thioflavin stain, x200).
Marked amyloid deposition is diffusely seen in pericellular areas of each myocardial cell.
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Table 2. Autopsy findings in 3 patients with
primary amyloidosis

Case Wall Thick- Amyloid Heart weight
No. ness (mm) deposit (grm)
Vs 14 +
1. LVPW 14 + 325
ceeeoo LV cavity 24__. o o
IVS 16 +
2. LVPW 16 + 495 .
e LV cavity ___ 3
IVS 23 +++
3. LVPW 23 +H+ 970
LV cavity 50

TivAf F—=YZADLHTa—[K

IVS= interventricular septum
LV= left ventricle
LVPW= LV posterior wall

Fig. 6. Electrocardiograms of Case 4.
Upper panel is recorded on admission, showing

low voltage in limb leads, incomplete right bundle
branch block and negative T' waves in limb leads
and V,_4. As demonstrated in the lower three tracings,
several transient arrhythmias are recorded: the
first tracing (2/5/79) shows sinus tachycardia and
slightly prolonged PQ interval; the second (17/5/79),
atrial flutter with 2:1 and 3:1 conduction; the third,

(11/6/79), atrial premature beats.

—0.5 s—

Fig. 7. Echocardiograms of Case 4.

Upper panel: B-B’ step and reduced E-F slope of
the mitral valve are shown.

Lower panel: Concentric hypertrophy of the left
ventricle (wall thickness; 15 mm) with normal ven-
tricular cavity (35 mm in diastole) is demonstrated.
Ejection fraction is 65%. In addition, small amount
of pericardial effusion is observed in the course of the
disease.

012,18~ FH BRILH T —TF MI ThRE Mok
»s, UCG T35 fl4flic f4iEsric B-B’ step #
e, 44lic E-F slope OEF & #tz. F72bb,
AJE TEIFHIIH 2 S DR EARENFEL TV 5 2
LR E b, —J5, Chew 51 Child 5@
EEIE SO BEETRIC O W Tk ik =Ty 7 v 23,
Borer 519, Sk I 255 5 L RIEEOFT A £ (408
FRICFRD TV 5.

3) EFMXBELITOUEREL
LEENEOIERE 2 HI B o, 261L b ejec-

— 377 —



&K, EiE HEA Ee

Fig. 8. Long axis views of the ultrasono-cardiotomogram of Case 4.

Right-hand panel is recorded at end-diastolic phase and left-hand panel, at end-systolic phase.
Remarkable concentric hypertrophy of the left ventricle is illustrated.
AO=aorta; IVS=interventricular septum; LA=left atrium; LV=left ventricle; MV=mitral

valve; PW =posterior wall of LV.
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Fig. 9. Electrocardiogram of Case 5 showing low voltage, a rS pattern with flat T waves in V,_,

and slightly inverted T waves in V_g.
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Fig. 10. Echocardiograms of Case 5.

Upper panel: B-B’ step and reduced E-F slope
of the mitral valve are recorded.

Lower panel: Asymmetric septal thickening (ASH)
is noticeable (IVS thickness/LVPW thickness ratio=
1.3). No SAM of the mitral valve is present. The left
ventricle is moderately dilated (58 mm in diastole)
and ejection fraction is poor (45%). In addition,
the left atrium is dilated (50 mm).

Table 3. Echocardiographic findings in 5 patients with primary amyloidosis

Wall thickness LV dimension and

Mitral valve (Diastole) ejection fraction

Case LA dimension C-E amplitude E-F slope B-B’ IVS LVPW EDD ESD EF*

No. (mm) (mm) (mm/s) step (mm) (mm) (mm) (mm) (%)
1. 38 22 58 + 10 9 42 28 62
2. 36 20 96 —+ 10 11 42 29 61
3. 50 20 69 -+ 19 18 58 55 11
4. 39 21 55 + 15 15 35 23 65
5. 50 17 40 -+ 13 10 58 44 45

*Ventricular volumes (EDV & ESV) calculated from ventricular dimensions (EDD & ESD)
according to the formula of Teichholz: Volume=7/(2.4+D)x D?

LA =left atrium; IVS=interventricular septum; LV =left ventricle; EDD =end-diastolic left
ventricular internal dimension; ESD =end-systolic ventricular internal dimension; EF=ejection
fraction; LVPW =left ventricular posterior wall.
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