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Abstract Objective: To explore the value of cardiovascular magnetic resonance based on deformation registra-

tion algorithm (DRA) in quantitation of myocardium deformation in patients with isolated left ventricular non-
compaction (ILVNC). Method: We recruited 27 iLVNC patients (iLVNC group) and 30 healthy volunteers to un-
dergo cardiovascular magnetic resonance on a 1. 5T MR scanner. Myocardial deformation analysis was performed
after cardiac cine data were imported into the strain analysis software based on DRA technique. Global and segmen-
tal strain of radial,circumferential and longitudinal direction and strain rate of systolic,early-diastole and late-dias—
tole were semi-automatically calculated. Result: The global Ell,Err and Ecc value were lower in iLVNC group than
those in control group [Ell: (—11.0+3.8)% vs. (—14.3+1.8) % ;Err: (24.7£9.3) % vs (38.5+6.1) % ;Ecc:
(—12.1£4.9)% vs. (—16.6+1.4) % ; P<<0. 01 for all]. Left ventricular ejection fration(LVEF) ,stroke volume
index(SVD) and cardiac index(CI) value were lower in iLVNC group than those in control group [LVEF: (42. 6+
14.9) % vs. (57.54+4.9)%;SVI; (28.1+8.9) ml» m ?vs. (41.24+8.1) ml+ m ?;CI:(1.84+0.6) L *» min" ' »
m ?vs. (2.6+0.5) Lemin !« m ?;P<0.01 for all]. Err value in EF==50% group was lower than that in con-
trol group [(31.843.6) % vs (38.546.1) % ,P<C0.05]. Err values in all the 16 segments were lower than those
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in control group (P<C0. 05 for all). No significant differences of Ecc values in the basal septum and basal inferosep-

tal segments were found between iLVNC group and control group (P>>0. 05),and the other 14 segments in il.-

VNC group were lower than those in control group (P<C0. 05 for alD). Ell values in apical segment and middle seg-

ment of the free wall,and in middle segment of the septal wall were lower than those in control group (P<C0. 05

for all). All cardiac function and myocardial deformation parameters had no significant correlation with the number

of non-compacted segment (NoNC) (P>>0. 05 for all). Conclusion: CMR-DRA technique is conducive to quantita-

tive evaluate myocardial deformation in patients with iLVNC, and myocardial deformation permits earlier detection

of LV functional impairment.

Key words cardiovascular magnetic resonance imaging;isolated left ventricular non-compaction; deformation

registration algorithm;myocardial deformation
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1 .
Table 1 General index, cardiac function parameters and deformation parameters rts
iLVNC (27 ) (30 ) P
/ 36.9413.8 36.9414.1 0.755
/D 19(70.4%) 20(66.7%) 0. 769
BMI 23.3%3.9 21.942.4 0.135
/C  +min ) 66.3+8.6 63.6+9.0 0.127
LVEF/% 42.64+14.9 57.5+4.9 <0.01
EDVI/(ml + m %) 73.9437.2 72.5+14.5 0.167
ESVI/(ml « m™?%) 45.8+37.5 31.4+8.0 . 234
SVI/(ml» m ?) 28.148.9 41.248.1 <<0. 01
LVMI/(g+» m ) 64.9+26.2 63.7+£9.5 0.133
CI/(L+min ! *m?) 1.840.6 2.6£0.5 <<0. 01
Ell/ % —11.0+3.8 —14.3+1.8 <<0. 01
Err/ % 24.749.3 38.5+6.1 <0.01
Ece/ % —12.1+4.9 —16.6+1.4 <C0.01
SRIl/(s™ 1) —55.3418.0 —73.5+13.1 <0.01
SRII/(s™1) 24.9446.5 46. 8444, 8 0.064
SRII/(s™1) 40.4419.2 52.5419.3 <£0. 05
SRrr/(s™ 1) 112.9+48.3 176.5+39.7 <0.01
SRrr/(s™ 1) —126.3490. 4 —185.8+85.6 <<0. 01
SRrr/(s ') —42.8450.4 —73.2459.3 <0.01
SRee/(s™") —72.5+31.6 —91.64+14.2 <<0. 05
SRee/(s™1) 52.0+40. 1 84.3+22.3 <0.01
SRee/(s™H) 31.9428.9 54.7490.1 0.071
(/NoNC) 4.0%£2.3 — —

2 EF 3
Table 2 Comparison of strain among EF=>50% group,

EF<50% group and control group rts

iLVNC
LVEF=50% LVEF<50% 0 > P

ao a7
Ell —14.5+1.9 —9.0+3.2Y —14.34+1.8 <0.01
Err 31.843.6" 20.6+£9.2"  38.5+6.1 <0.01
Ecc —16.6+1.5 —9.444,1Y —16.6+1.4 <0.01

. P<20. 05,

2.4
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Table 3 Err and Ecc values of per segment derived from the short-axis Waoxts
Err Ecc
iILVNC (27 (30 ) P iLVNC (27 ) 30 ) P
1 32.7£16.5 53.2+16.9 <20. 01 —13.7+6.3 —17.7£2.2 <0. 01
2 12.64+12.2 22.8+5.3 <0.01 —11.5+7.1 —15.64+2.0 <0. 05
3 13.9£9.6 19.045.8 <C0.05 —15.2+5.6 —19.6+£2.6 <C0.01
4 28.4+13.3 36.7+10.3 <0.05 —8.1+7.0 —9.84+4.4 0.379
5 34.0+15.4 48.4+11.1 <C0.01 —14.6+6.3 —18.6+3.1 <0.01
6 33.4£12.2 48.2+10.4 <<0.01 —14.5+5.1 —16.6+£2.6 0. 250
7 31.4+12.4 52.54+11.7 <0.01 —9.4+8.6 —14.842.9 <0.01
8 16.34+13.4 29.3+8.7 <C0.01 —7.54+10.1 —14.3+2.5 <0.01
9 18.0410.6 23.4+7.7 <0.01 —14.7%+5.9 —19.8+2.5 <0.01
10 29.1414.5 41.3+12.3 <0.01 —9.7%6.6 —13.5+2.7 <0.01
11 40.9+19.0 61.1+13.4 <20. 01 —12.6+7.4 —17.5+3.3 <<0. 01
12 37.1+15.1 53.3+10.7 <0.01 —11.3+5.8 —15.3+2.8 <0.01
13 32.7£11.9 50.24+11.5 <C0.01 —11.9+8.1 —15.8+2.6 <0. 05
14 12.54+13.6 23.0+10.2 <20. 01 —12.5+6.6 —17.5+3.9 <0. 01
15 21.7+13.3 36.0+9.7 <C0.01 —15.4+6.2 —22.2+3.3 <0.01
16 38.5+16.2 57.9+12.3 <<0.01 —15.4+£5.7 —22.3+£3.7 <0.01
4 iLVNC s
Ell 1ILVNC LVEF>=50% LVEF<50% ,
Table 4 Ell values of lateral wall and septal wall derived EF=>50 % Err
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