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ABSTRACT

Objectives Proton density fat fraction (PDFF) can quantitatively reflect the distribution of body fat.
Based on the automatic analysis method of body fat distribution characteristics, th study explores the
correlation between fat distribution characteristics and traditional anthropometric indexes. Methods
37 volunteers were scanned with whole-body transverse magnetic resonance PDFF images, covering
from neck to knee, About 160 PDFF images were obtained from each volunteer.The total adipose
tissue (TAT) is segmented by using the automatic fat segmentation method based on deep learning,
and the distribution maps of subcutaneous adipose tissue (SAT) and internal adipose tissue (IAT)
are obtained. Finally, the correlation between the whole-body fat distribution characteristics based
on PDFF image and body mass index (BMI) ,waist to hip ratio (WHR) was analyzed. Resuits In the fat
distribution characteristics based on magnetic resonance whole-body imaging, only the proportion of
whole-body fat volume showed moderate correlation with traditional ergonomic indexes, and other
indexes had low correlation with ergonomic indexes. Different from the anthropometric indexes, the
distribution characteristics of body fat show great differences between sexes. Conclusion The whole
body fat distribution characteristics based on magnetic resonance imaging can provide a new means
and tools for the study of obesity.

Keywords: Proton Density Fat Fraction; Subcutaneous Adipose Tissue; Visceral Adipose Tissue; Metabolic
Related Diseases; BMI; Waist Hip Ratio.
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(WHR). BEBHBLRMATA(TAT. SATSIAT). DHEEITASE HOMERET, THSEERNBMIN (21.2914.41)kg/m’,
BA & tb(IAT/SAT). £ B RSBHATREL (TAT/WB)MAEREREE-R T B ERENBMIN(24.22+3.83)kg/m’, “AZBELEEMN
BAHLL (AVF/ASF) MR85 BINR 1IFIT. RIBMIIDAR, £ ER(P=0.04)

Rl 2SBHGRRSBRINERSER
RS BMI(kg/m?) WHR TAT(L) IAT(L) SAT(L) TAT/WB IAT/SAT AVF/ASF
1 19.05 0.73 1327 3.17 9.28 0.36 0.34 0.41
2 30.48 0.82 41.41 8.36 31.12 0.62 0.27 0.35
3 17.93 0.71 16.54 4.03 11.53 0.40 0.35 0.43
4 18.66 0.75 13.32 277 9.95 0.36 0.28 031
5 21.91 0.74 17.99 3.46 13.81 0.43 0.25 033
6 33.46 0.95 39.24 6.67 30.45 0.55 0.22 0.29
7 18.43 0.79 13.17 247 10.01 0.38 0.25 0.32
8 23.15 0.81 21.13 3.30 16.78 0.46 0.20 0.22
9 18.69 0.71 15.97 3.23 11.86 0.41 0.27 0.29
#N=17 10 20.32 0.74 21.24 3.22 16.97 0.45 0.19 0.22
11 21.97 0.90 18.76 4.45 13.38 0.41 0.33 0.48
12 19.23 0.74 14.48 3.35 10.48 0.40 0.32 0.44
13 17.31 0.74 10.61 2.53 7.51 0.30 0.34 0.47
14 19.83 0.84 16.95 3.69 12.28 0.38 0.30 0.37
15 18.44 0.84 12.24 2.16 9.48 0.33 0.23 0.30
16 23.03 0.83 23.28 442 17.61 0.55 0.25 0.35
17 20.03 0.79 16.13 3.29 11.87 0.39 0.28 0.35
B 17.31~33.46 0.71~0.95  10.61~41.41  2.16~8.36  7.51~31.12  0.30~0.62 0.19~0.35  0.22~0.48
X +s  21.29+4.41 0.79£0.07 19.16+8.67  3.80*£156 14.37%£6.80 0.42+0.08  0.27+0.05 0.35%0.08
RS BMI(kg/m?) WHR TAT(L) IAT(L) SAT(L) TAT/WB IAT/TAT AVF/ASF
1 18.38 0.83 7.20 2.98 5.17 0.20 0.58 0.99
2 28.58 0.93 27.36 8.30 17.63 0.44 0.47 0.67
3 21.48 0.89 18.08 6.05 11.16 0.44 0.54 0.83
4 24.06 0.91 22.98 7.87 13.82 0.43 0.57 0.80
5 23.15 0.89 26.51 8.52 16.63 0.43 0.51 0.73
6 27.87 0.89 21.09 8.09 11.77 0.40 0.69 1.05
7 22.59 0.87 19.86 5.94 12.68 0.40 0.47 0.69
8 26.67 0.91 23.22 7.13 14.97 0.46 0.48 0.64
9 31.22 0.91 47.32 13.36 31.81 0.44 0.42 0.59
EN=20 10 25.90 0.86 21.03 5.15 14.87 0.34 0.35 0.46
11 25.25 0.89 17.14 5.88 10.23 0.37 0.57 0.78
12 30.52 0.93 32.16 7.70 23.18 0.41 033 0.41
13 24.49 0.83 18.66 426 13.61 0.32 0.31 0.43
14 22.86 0.87 17.56 4.61 12.12 0.32 0.38 0.51
15 18.35 0.87 7.44 3.39 453 0.17 0.75 0.96
16 25.25 0.86 33.35 10.01 22.03 0.44 0.45 0.63
17 26.03 0.91 24.58 8.49 14.91 0.45 0.57 0.74
18 16.79 0.81 4.59 1.88 3.83 0.12 0.49 0.98
19 22.23 0.79 13.14 4.01 8.70 0.26 0.46 0.59
20 22.63 0.87 19.49 7.47 11.05 0.41 0.68 0.76
BE 16.79~31.22 0.79~0.93  4.59~47.32  1.88~13.36 3.83~31.81  0.12~0.46 0.31~0.75  0.41~1.05
x+s 24224383 0.8840.04 21.14+9.76  6.562.70 13.74%6.60 0.36+0.10  0.50+0.12  0.71+0.19
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