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Quantification of myocardial tissue characterization and
strain of the left ventricle in healthy volunteers with

1. 5T magnetic resonance: a preliminary study
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Abstract Objective: To investigate the normal value and gender and segmental differences of T1 value, extra-
cellular volume and systolic peak strain of the left ventricular myocardium in normal subjects with 1. 5 T magnetic
resonance. Method: We recruited 46 healthy subjects without any history of cardiovascular disease to undergo con-
trast-enhanced cardiac magnetic resonance imaging on a 1. 5T MR scanner. T1 mapping was acquired at basal, mid
and apical segments before and 15 min after administration of gadolinium using a modified Look-Locker inversion
recovery (MOLLID sequence. Based on the hematocrit value of subjects, ECV mapping on the same level was au-
tomatically performed. The native and post T1 and ECV values were calculated in 16 regions of interest in left ven-
tricle according to AHA 16 segments model. Myocardial stress analysis based on the tissue tracking technology
was performed after cardiac cine data were imported into the post-processing software. And then we semi-automat-
ically measured global and regional peak systolic radial, circumferential and longitudinal strain of the left ventricu-
lar myocardium. Result: The mean native and post T1 and ECV values of the left ventricular myocardium were
(1 009.4+24. 8)ms, (468.4+30. 9 ms and (24. 8+2.5)%. The T1 and ECV values in females were higher than
males [T1. (1 020.2420.8)ms vs. (999.5+24. 3)ms, P<0.01; ECV. (26.5+1.9)% vs. (23.1£1.8)%, P
<C0.01]. The apical segment had a significantly higher ECV than either middle or basal one [ (26.2+3.1) %,
(24.242.4)% and (24.54+2.7)%; P<C0.01]. The native T1 value was associated with age (+r=20.371, P<<
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0.01) and left ventricular mass (+=—0. 301, P<C0.05). And the ECV was related to left ventricular mass (r=

—0.585, P<<0.01). In addition, the peak systolic radial, circumferential and longitudinal strain of the left ven-
tricular myocardium were (43.249.9) %, (—19.842.3)% and (—17.5+2.2)%. The global Ecc and Ell val-
ues in females were greater than males [Ecc: (—20.942.2)% vs. (—18.94+2.1)%, P<{0.01; Ell:(—18.6+
2.1)% vs. (—16.5+£1.7)%, P<<0.01]. The Err values in apical segment and Ecc and Ell values in middle seg-
ment were higher than other segments ( P<0.01). And the Err value correlated with age (+=0. 304, P<Z0.05).

Conclusion: Segment and gender variation of the left ventricle in native T1, ECV, Err, Ecc and Ell value are ob-

served. The native T1 is associated with age and myocardial mass. And the Err value is correlated with age.

Key words magnetic resonance imaging; T1 mapping; extracellular volume; tissue tracking; myocardial strain
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fraction, EF) 25,08 & (cardiac output, CO) LA
JU U (myocardial mass, MM ),

1.3.2 MERETE.ONLTLEM ECV HI & 5%

o3 AT BT A5 5 A s i B D8 52 58 K5 iy o0 A I g
B, MAEREBAE LA E e E 016 By
% Fahpym A & R B, P al B DL R R B 16

B WU 38 AT Tlmapping FHZ B4R X (ROD , 4
B 43 2% RO 52 W) 39 R 0 UL H 2 X ) T ]
SRR X HE SR T T1 A . 43598 AT Tlmapping
ROT & il £ [7] J2 Wi 34 3% J5 T1mapping F{E M ECV
mapping EME (E 1), 10 s AR N 2 Hi 5 5 T1
ECV i, e A8 8 BB A 2= 0 W 16 By o
Hi T1.458)5 T1 f1 ECV {4,

a: /e Z Sl UL (8] B S BR AT T1 (B & s b R 84585 T1 B & ;. M2 ECV E & .
1 27 5B HERSEEER/E Tlmapping 71 ECVmapping & &
Figure 1 The native and post T1 mapping, and ECV mapping of a 27 years old male healthy volunteer at the middle short-

axis slice
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Figure 2

Measurement diagram of the peak systolic

strain value of the left ventricular myocardium
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Table 1 The general index and cardiac function parameters in healthy volunteers ats
Ef:R 2N KfA 46 i) 5 24 i) (22 HiD) P1{H
RS /% 41, 00414, 00 39.00+£12. 00 43.00416. 00 0.403
H¥E/m 1.6740.08 1.7240.06 1.6040. 05 <0. 01
kg 63.00+9. 80 68.00+38. 00 57.00+38. 00 <<0. 01
BMI 22.6043.00 23.10£2. 60 22.10+£3. 30 0. 274
HCT/% 41,3044, 00 44,0042, 90 38.30£2.80 <20.01
LF/R s min D) 66.00+10. 00 64.00+10. 00 68.00+11.00 0. 224
EDV/ml 116.70+22. 20 123.70+24. 70 109. 00+£16. 40 <20. 05
ESV/ml 49,90413. 50 53.50+15. 40 45.9049. 90 0.053
HEH A /ml 66.80+11. 50 70.20+11. 80 63.10+10. 20 <<0. 05
EF/% 57.70%£5.90 57.30=£5. 80 58.20%£6.00 0. 606
CO/(L * min™ D) 4,30+0.90 4,40+0. 80 4,30+1.00 0.637
MM/g 98.90+18. 10 111.10+£13. 60 85.60+11.90 <20.01
®2 TEMANTEELEEEAG T EFM ECV
Table 2 Sexual differences in native and post T1 and ECV of the left ventricle Tt s
Ei:R N 5 24 i) (22 i) tfH P A
WABRHT T1/ms 999.5+24.3 1 020.2420.8 —3.097 <20.01
B43RJS T1/ms 176.3£25.0 159.8+34. 8 1. 861 0.07
ECV/% 23.1+1.8 26.5+1.9 —6.212 <20.01
*3 ARTERAEEERE T1EM ECV
Table 3 Segment variation in native and post T1 and ECV of the left ventricle xts
EE=EIN SEJE B Hh i) Bt DRBL F{d P18
WASRAT T1/ms 1008.4429.1 1 006.34+23.7 1016.34+32.4 1. 538 0.219
W55 T1/ms 465. 3430. 8 472.2433.2 167.0£32. 1 0. 580 0.561
ECV/% 24,242, 4 24.5+2.7 26.2+3. 1 7.238 <20. 01
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T4 EEZEEMSERE T1{EM ECV

Table 4 Differences in native and post T1 and ECV of the left ventricle walls ats
Ei=E7N i BE (1] ¥ T BE ) e FiH PfA
HASRAT T1/ms 1002.3431. 2 1 019.6426.0 1012.0432.7 1001.8428.7 3.748 <20. 05
WSS T1/ms 475.3+32.3 464.3+31.6 463.6+31.6 471.2+31.7 1. 446 0. 231
ECV/% 24,2425 25.3%+2.5 25.343.1 24.3%+2.6 2.452 0. 065
x5 ARMEHNEEELZZE DN Err Ecc #1 Ell £
Table 5 Sexual differences in Err, Ecc and Ell of the left ventricle %.ats
Ei=g T 24 i) 22 B tfl P18
Err 41.0+£8.7 45.5+10.8 —1.574 0.123
Ecc —18.9+2.1 —20.9%+2.2 3.177 <0. 01
Ell —16.5+£1.7 —18.6+2.1 3.714 <0. 01
®6 IEEAFRETER Err.Ecc# Ell £
Table 6 Segment differences in Err, Ecc and Ell of the left ventricle %, ats
E=EIN KB r i) B DRE F1{H P {H
Err 45.4+12.8 37.248.9 49, 7+14.4 12. 441 <0.01
Ecc —17.9+2.2 —22.44+2.7 —19.4+2.9 34.061 <0.01
Ell —13.5+2.4 —22.1+2.8 —19.2+3.1 113.748 <0.01
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