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Noninvasive Assessment of Left Ventricular Diastolic
Filling in Patients with Familial Amyloid Polyneuropathy :
Comparative Analysis by Digitized M-mode Echocardiography
and Pulsed Wave Doppler Echocardiography

Takuo MISAWA
Department of Internal Medicine, Shinshu University School of Medicine
(Director : Prof. Movie SEKIGUCHI)

To assess left ventricular (LV) diastolic filling in familial amyloid polyneuropathy, 18 patients were
studied by digitized M-mode echocardiography and pulsed wave Doppler echocardiography. The echocardio-
graphic data of the patients were compared with those of 25 age-matched normal subjects. None of the
patients exhibited clinically overt heart disease or restrictive ventricular physiology, and all had normal
values of LV systolic indexes. In the digitized M-mode echocardiographic examination, nine of the 18 patients
{509%) had a reduction in the normalized peak rate of diastolic increase in LV internal dimension (1/D « dD/
dt), and seven (39%) showed a decrease in the normalized peak rate of diastolic thinning of L'V posterior wall
(1/dPW - dPW/dt). The values of these indexes were significantly lower in the patients than in normal
subjects (1/D -« dD/dt, 2.040.7 vs 3.0+0.6 sec™!, p<0.001, and 1/dPW - dPW/dt, 2.5+1.0 vs 5.51.1
sec™!, p<0,001, respectively). Pulsed wave Doppler echocardiography demonstrated a reduction in peak flow
velocity of LV inflow during early diastolic filling (peak E) in 11 of the 18 patients (61%), and an increase
in peak flow velocity at atrial contraction (peak A) in 11 patients (61%),.as well as prolonged deceleration
time of the early diastolic filling wave in 15 patients (83%). These resulted in a significantly lower peak E
velocity (38+12 vs 48+10 em/sec, p<0.01), and greater peak A velocity (42410 vs 316 cm/sec, p<0.001)
and deceleration time (16352 vs 10848 ms, p<0.01) in patients than in normal subjects. In addition, the
incidence and magnitude of abnormalities in these indexes increased with the progression of neurologic
disahilities, aging, duration of illness, and appearance of highly refractile myocardial echoes.

In conclusion, in patients with familial amyloid polyneuropathy, (1) LV diastolic abnormalities precede
the development of clinically overt heart disease and systolic dysfunction, (2) the incidence and magnitude of
diastolic abnormalities are related to the progression of the disease, and (3) pulsed wave Doppler echocardio-
graphy may be more sensitive than the digitized M-mode method for detecting diastolic abnormalities.
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e a, M-mode echocardiogram of left ventri-
cle.

b, Computer output of left ventricular
echocardiogram. Upper trace represents
plots of left ventricular dimension and lower
trace showes those of the normalized rate of
change in left ventricular internal dimension
(1/D « dD/dt). LVD = left ventricular inter-
nal dimension.

¢, Upper panel shows plots of Ileft
ventricular posterior wall thickness, and
lower panel reveals those of the normalized
rate of change in posterior wall thickness (1/
PW . dPW/dt). PWT = left ventricular
posterior wall thickness.
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Fig. 1 M-mode echocardiogram and its computer output obtained from a 44-year-old
woman with familial amyloid polyneuropathy.
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i % "wr Fig. 2 Pulsed Doppler waveform. of ' left
i ‘ventricular diastolic. inflow velocity from
the same patient as in Fig. 1. Peak E = peak
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filling ; Peak A = peak flow velocity at
atrial contraction ; DT = deceleration time
of early diastolic wave.

& 0.5sec

Table 1 Clinical and echocardiographic findings

!

FAP Normal p value
Number 18 25
Age(yr) 44,5+10.6 43.9+10.5 NS
Male/Female 10/8 14/11
Duration(yr) 6.1+2.6
HR(beats/min) - 62.8+6.9 65.5+5.9 NS
VST (mm) 11.9x2.4 8.6+1.0 ] p<0.001
PWT (mm) 11.2£2.5 8.6x1.3 p<0.001
EDD(nm) 45.65.1 47.61+4.2 NS
ESD(mm) 29.6+£5.2 30.56+3.4 NS
FS(%) 39.0%£6.8 38.3+4.0 NS

Duration = duration of illness; EDD = end-diastolic dimension ; ESD = end-systolic
dimension ; FAP = familial amyloid polyneuropathy ; FS = percent fractional shorten-
ing; HR = heart rate; PWT = left ventricular posterior wall thickness; VST =
ventricular septal wall thickness.
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Table 2 Digitized M-mode echocardiographic findings

FAP Normal subjects p value
1/D + dD/dt (sec™)
systole 2.340.6 2.1%0.3 NS
(1.4 to 3.8) (1.5t02.7)
diastole 2.0X£0.7 3.0%0.6 p<0.001
(0.9 to 3.5) (1.9 to 4.5
(50%)
1/PW « dPW/dt (sec™
systole 3.1+1.1 3.4%0.6 NS
(0.8t05.8) (2.2 to 4.5
diastole 2.5%1.0 55+1.1 p<0.001
(0.6 to 4.6) (2.1to 7.6
(39%)
LVIRT 89+23 64+3 p<0,001
(msec) (60 to 135) (51 to 69)
(61%) ‘

1/D « dD/dt (systole) =normalized peék rate of decrease in left ventricular internal
dimension during systole ; 1/D - dD/dt (diastole) =normalized peak rate of increase in
left ventricular internal dimension during diastole ; 1/PW » dPW/dt (systole) =normal-
ized peak rate of systolic thickening of posterior wall; 1/PW - dPW/dt (diastole)=
normalized peak rate of diastolic thinning of posterior wall; LVIRT =left ventricular
isovolumic relaxation time. The numbers in parentheses indicate the range and the
incidence of abnormalities of each value,

Table 3 Pulsed Doppler echocardiographic findings

FAP ' Normal subjects p value
peak E ‘ 38+12 48+10 p<0.01
(cm/sec) (25 to 70) - (38.to 71)
‘ (61%) .
peak A 42+10 31x6 p<0.001
(cm/sec) (30 to 58) (23 to 37)
(61%)
E/A 0.95-+0.33 1.661+0.59 p<0.001
(0.55 to 1.57) (1.09 to 3.90)
(83%)
DT (msec) 163452 108:+8 p<0.001
(80 to 300> (90 to 1200
(83%)

peak E=peak flow velocity of left ventricular inflow during rapid diastolic filling ; peak
A=peak flow velocity of left ventricular inflow at atrial contraction ; E/A=the ratio of
peak E to peak A ; DT=deceleration time of left ventricular early diastolic wave. The
numbers in parentheses indicate the range and the incidence of abnormalities of each

value.
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Tahle 4 Relation of left ventricular diastolic indexes derived from digitized M-mode
echocardiography to neurologic stage, age, duration of illness, and granular

sparkling echoes

Neurologic stage Age (yrs)
I I 111 <45 >45 p value
number 6 6 9 9
1/D - dD/dt 2.56%0.5 2.0x£0.5 1.340.4% 2.3%0.5 1.5£0.6 p<0.05
(sec™) 0%) (50%) (100%) (229%) (77%)
1/PW - dPW/dt 3.240.9 2.6£0.6 1.520, 7¥%x** 3.0+0.9 1.8+0.8 p<0.05
(sec™t) 17%) (17%) (83%) (22%) (56%)
LVIRT 6818 864 14* 118 Gr*xkxxx 7718 98+ 20 p<0.01
(msec) 17%) (669) (100%) (33%) (89%)

* p<0.05 vs stage I, ** p<0.01 vs stage I,

¥ < 0,001 vs stage I,

k< 0,05 vs stage 11

Duration of illness (yrs)

Granular sparkling echoes

0to5 >5 p value (+) (—) p value
number 7 11 8 10
1/D - dD/dt 2.3%£0.5 1.740.7 NS 1.44+0.5 2.3+0.5 p<0.01
(sec™) (29%) (64%) (87%) (20%)
1/PW - dPW/dt 3.0+0.9 2.1+1.0 NS 1.8+1.0 2.9+0.8 p<0.05
(sec™) (14%) (55%) (75%) (10%)
LVIRT 71+12 117440 p<0.01 126426 7212 p<0.001
(msec) (29%) (82%) (100%) (30%)

The numbers in parentheses indicate the incidence of abnormalities in each value. Abbreviations as in Tables

2 and 3.
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Table 5 Relation of left ventricular diast
echocardiography to neurologic
sparkling echoes

olic indexes derived from pulsed wave Doppler
stage, age, duration of illness, and granular

Neurologic stage Age
1 It 111 <45 >45 p value
number 6 6 6 9 9
peak E 46+14 37411 336 43+15 346 NS
(em/sec) (33%) (66%) (83%) (44%> (66%)
peak A 38+5 42412 45:£10 3745 47+11 p<0.05
(cm/sec) (50%) (66%) (66%) (449D (78%)
E/A 1.18+0.34 0.91%0.33 0.75+0.12* 1.154+0.31 0.73£0.15 p<0.05
(66%) (83%) (100%) (66%) (78%)
DT 139+£27 16340 188470 140+34 18657 p<0.05
(msec) (83%) (83%) (83%) (78%) (89%)
* p<0.05 vs stage |
Duration of illness Granular sparkling echoes
0 to Syears >5 p value (+ (= p value
number 7 11 8 10
peak E 45+16 3416 NS 336 43+ 14 NS
(em/sec) (43%) (73%) (75%) (50%)
peak A 39+6 44411 NS 4613 395 NS
(cm/sec) (57%) (64%) (63%) (60%)
E/A 1.18+0.42 0.80%0.15 p<0.05 0.75+0.13 1.10%0.37 p<0.05
(57%) (100%) (100%) (709%)
DT 134+34 182453 p<(.05 189+60 144+ 34 NS
(msec) (71%) (91%) (83%.) (80%)

The numbers in parentheses indicate the incidence of abnormalities in each value. Abbreviations as in Tables

2 and 3.
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