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[ Abstract] Objective To detect cardiac amyloidosis (CA) using cardiac magnetic resonance feature tracking
(CMR-FT). Methods Forty-three CA patients and 24 healthy volunteers underwent steady-state free precession
cine sequence on 3. 0T MRI after injection of Magnevist. Software cvi 42 was used for analyzing the left ventricular
function including left ventricular mass (diastole) (LVMD), left ventricular mass (systole) ( LVMS), left ventricle
end-diastolic volume (LVEDV), left ventricle end-systolic volume ( LVESV), left ventricle stroke volume
(LVSV), and left ventricular ejection fraction (LVEF), as well as myocardial strains including 3D global
longitudinal strain (GLS), global circumferential strain (GCS), and global radial strain (GRS), and 2D endocardial
and epicardial longitudinal strain, circumferential strain, and radial strain (ENDO-LS, EPI-LS, ENDO-CS, EPI-
CS, ENDO-RS, and EPI-RS). The global and layer-specific strains were compared between the CA patients with
LVEF >50%, the CA patients with LVEF <{50%, and the healthy controls. Results For the left ventricular
function, the CA patients had greater myocardial mass than the healthy controls (P<C0. 05); the CA patients with
LVEF <50% had greater LVESV and lower LVSV than those with LVEF >50% (P<C0.05). For the global
strains, significant differences also appeared in GLS and GCS among the three groups (all P<C0. 05). The CA
patients had lower GRS than the healthy controls (P<C0. 05), while no significant difference was found in GRS
between the CA patients with LVEF >50% and those with LVEF <{50% (P>0. 05). For the layer-specific
strains, significant differences in ENDO-LS, EPI-LS, ENDO-CS, EPI-CS, ENDO-RS, and EPI-RS were found
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among the three groups (all P<C0.05). There were significant correlations between GLS and LVEF (r=—0. 404,
P=0.016), and between GCS and LVEF (r=—0.602, P<C0.001) in the CA patients. Conclusion CMR-FT can

assess not only global strains but also layer-specific strains for the myocardial function of CA patients.
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The endocardium (red) and epicardium (green) of the left ventricular short axis (A) and left ventricular long axis (B,C,D)
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Table 1 Left ventricular function parameters of the three groups of participants

CA (LVEF<50%) group

CA (LVEF>50%) group Control group

Parameter (n=25) (n=18) (n=24)
LVMD/g 146. 4351, 63" 117.41+35. 70" 69.32413. 75
LVMS/g 151. 74+54. 84 * 134. 39+39. 08 * 88. 84517, 64
LVEDV/mL 104. 71-48. 27 84.56+19. 62 73.66+17. 42
LVESV/mL 76. 62436, 627 0 36. 75+£10. 76 32.13419.17
LVSV/mL 33.94+16. 06 2 47.54414. 21 149.38411. 38
LVEF/ % 32.89410.20% 4 61.17410. 21 64.32+8. 74

% P<C0.05, vs. control group; AP<C0.05, vs. CA (LVEF>50%) group
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Table 2 Left ventricular myocardial strain parameters of the three groups of participants
Parameter CA (LV]?SE;;))%) group CA (LVP(TSifé))%) group Coxztnrilzgjlr)oup
GLS/% —3.96£3.58* 4 —7.64+2.23" —15.33£1.57
GCS/ % —8.59+£3.62 4 —13.78+4.36" —23.79£2.13
GRS/ % 12.18=£10. 58~ 14.10£8.50" 41.9749. 09
ENDO-LS/ % —6.36+E2.63" 4 —11.3+£5.08" —21.984+1. 86
EPI-LS/ % —5.08+5.48% 4 —10.78+3.6% —19.47+1.49
ENDO-CS/ % —9.13£3.68" 4 —15.8445.42" —29.3741.53
EPI-CS/ % —6.44+2.87" 4~ —10.5844. 40" —21.34%2.12
ENDO-RS/ % 12.09+£5. 484 25.214+13.91* 75.3145. 67
EPI-RS/ % 6.0545.89" -~ 14.3747. 42" 37.97+3. 30

% P<C0.05, vs. control group; AP<C0.05, vs. CA (LVEF>50%) group

0.003); GCS 5 LVEF.,LVSV ¥ & At % (r =
—0.602,P<0.001;r=—0.527.P=0.001), 5
LVMD,LVESV & [F# 5 (r=0.451, P=0.007;

r=0.55,P=0.001), M GRS 5 LVEF.LVSV
TR, 5 LVMD £ itk (r=—0.418, P =
0.012),5 LVMS B IE# (r=0.336,P=0.048),
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Table 3  Correlations between left ventricular 3D global myocardial strains and left ventricular function parameters in CA patients
GRS GCS GLS
Subtype
r P r P r P

LVMD —0.418 0.012 0.451 0.007 0.195 0.261
LVMS 0. 336 0.048 0.274 0.112 0. 044 0. 802
LVEDV —0.196 0. 259 0. 235 0.174 —0.169 0. 330
LVESV —0.270 0.117 0. 550 0.001 0.171 0. 327
LVSV 0. 137 0. 434 —0.527 0.001 —0.493 0.003
LVEF 0.268 0.120 —0.602 <0. 001 —0. 404 0.016
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