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[Abstract] Objective To determine the myocardial texture features of cardiac magnetic resonance (CMR) in
healthy adult Han populations. Methods 59 healthy Han volunteers were recruited for this study from May 2016 to
November 2017. CMR examinations were performed on the participants with a 3. 0T scanner (Tim Trio, Siemens
Medical Solution) to estimate the functional parameters, Native T1 value and ECV. Texture analysis (TA) was
performed on the region of interest (ROI) in the left ventricle myocardium on T1 mapping images, with 40
myocardial texture features being extracted. Differences in the myocardial texture features across gender and age
groups were analyzed through Student’s t-tests or Wilcoxon signed-rank tests. Spearman correlations were analyzed
between the myocardial texture features and age, native T1 value and extracellular volume (ECV). Results Of the
59 participants, 28 were women and 29 were in the younger age group (< 45 years old). The male participants had
higher left ventricular mass index (Lvmassi) and lower native T1 than their female counterparts (P<C0. 01). No
gender differences in blood pressure, heart rate, left ventricular ejection fraction (LVEF) and ECV values were
found. Ten of the forty myocardial texture features showed gender differences. including two first order features and
eight Grey-level co-occurrence matrix (GLCM) features. Gender differences appeared in five first order features and
eight GLCM features in the younger group (<(45 years old), but not in the older group (=45 years old). Eight
myocardial texture features were correlated with age, including five first order features and three GLCM features
(all P<C0. 01). Six first-order texture features were correlated with Native T1 values of the left ventricle middle
myocardium. Three first-order texture features were correlated with ECV. Conclusion Myocardial texture features
in T1 mapping images vary by gender and age in healthy Han populations.
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Fig 1 The short-axias T1 mapping image of mid myocardium (A) in a

volunteer; Red circle shows the region of interest (ROI) used

for the extraction of the texture features (B)
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Table 1 Demographic characteristics of the healthy adult Chinese volunteers/x & s or median (P2s-P75)
Total (n=59) Younger age group (<245 yr. ,n=29) Older age group (=45 yr. ,n=230)
Characteristic
F (n=28) M (n=31) P F (n=14) M (n=15) P F (n=14) M (n=16) P

Age/yr. 42+15 43420 0. 801 2949 28411 0.798 5546 62+9 0.027
BMI/ (kg/m2) 2243 2342 0.180 2042 2343 0.005 23+3 2342 0.513
HR/min—1 78 (69-81) 74 (66-80) 0.311 80 (65-82) 75 (66-80) 0.57 7547 73410 0.461
SBP/mmHg 120+10 12249 0.533 11749 12349 0.108 12410 12149 0. 455
DBP/mmHg 7310 7547 0. 366 70411 7747 0.077 7646 7448 0.414
Lvmassi/(g/m2) 11. 65+6. 49 149.94+9. 87 <20.001 40.0545.00  53.147410.00 <0.001 43.24+7.54 46.9549. 04 0.237
LVEF/ % 62.91 (60.09-65. 79) 60. 87 (58. 46-66. 83) 0.595 62.03+3.33 60.70+4. 39 0.369 64.1744. 71 64.5246.02 0. 860
Native T1/ms 1208 (11881 264) 1183 (1150-1 211) 0.001 1220440 1177+29 0.003 1223442 1183444 0.018
ECV/% 27.28+2.90 26.03+3. 07 0.116 27.18+3.52 25.07+2.47 0.077 27.38+2. 24 26.86+3. 37 0. 633

F:. Female; M: Male; BMI: Body mass index; HR: Heart rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; Lvmassi: Leflt ventricle mass index; LVEF: Left ventricle

ejection fraction; ECV: Extra celluar volume; 1 mmHg=0. 133 kPa
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Table 2 Gender differences in the cardiac texture features/x=+s or median (P,s-P;s)

Total (n=159)

Type TF

Younger age group (<245 yr. ,n=29)

Female Male P Female Male P
First order features Energy/(X108) 4.44 (4.04-5.49) 5.76 (5.31-6.57) 0.001  4.64+1.29 5.98+1.16 0.007
Total energy/( X 108) 9.99 (9.09-11. 24) 12.97 (11.94-14.78) 0.001 10.4%+2.9 13.4+2.60 0.007
Mean absolute deviation 59.40=£14. 80 52.13+16.48 =0.01 59.97+16.37 43.97£11. 14 0.005
Entropy 5.32%£0.28 5.1740.33 =0.01 5.31£0.28 5.0040. 28 0.007
Variance 5 752.44 (4 139.52-7 416.61) 4 067.01 (2 774.38-6 300.69) =0.01 6 428.2443 604. 60 3340.75£1 437.47 0.005
GLCM Contrast 135.53 (101.78-177.85) 89.46 (61.02-158.42) 0.017  141.16 (118.70-166.07) 65.90 (53.15-112. 35) 0.003
Imcl —0.550.08 —0.46%0.09 <20.001 —0.574+0.09 —0.4340.08 <20.001
Imc2 0.998 (0.997-1.000) 0.995 (0.991-0. 998) 0.001 0.998 (0.997-0.999) 0.993 (0.981-0. 996) <20. 001
Idm 0.14%0.03 0.1740.04 0.002  0.14%0.04 0.1940.04 0.007
Inverse difference 0.2210.04 0.2640.04 0.001 0.2210.04 0.2740.04 0.003
Inverse variance 0.1440.03 0.1740. 04 0.002  0.14%0.03 0.1940.04 0.001
Difference average 8.36 (7.43-8.93) 6.75 (5.55-8.12) 0.004  8.79 (7.50-9.31) 5.82 (5.12-7.63) 0.002
Difference entropy 4.24710.28 4.00=40. 32 0.005  4.26%0.28 3.8840.32 0.002
Joint entropy 7.54%£0.39 7.8240.33 0.005  7.43%0.35 7.7640.30 =0.01

GLCM: Grey-level co-occurrence matrix; Imecl: First measure of information correlation; Imc2: Second measure of information correlation; Idm: Inverse difference moment
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Fig 2 Correlations between cardiac texture features and age
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Fig 3 Correlations between cardiac textures features and native T1/ECV of the left ventricle middle myocardium
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