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MR Quantification of Total Liver Fat in Patients with Impaired Glucose Tolerance and
with Normal Tolerance
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Abstract:  [Objective] To measure the total liver fat in subjects with normal tolerance and the patients with impaired glucose
tolerance  (IGT) by using MR and to explore the correlations between liver fat content and clinical index in these two groups.
[Methods] 63 subjects were enrolled and each of them underwent upper-abdominal MRI examination that involved TIWI VIBE Dixon
sequence. 21 was clinically diagnosed with IGT (collectively as IGT group) while 42 showed normal glucose tolerance, ( collectively
as NGT group). NGT group was further divided into NGT-Fat (BMI = 25, 18 subjects) and NGT-Lean (BMI < 25, 24 subjects).
The total liver fat contents was measured and compared with clinical findings and laboratory results in order to determine statistical
correlations between these parameters. Differences among IGT, NGT-Fat and NGT-Lean groups were evaluated. [Results] For all the
subjects, fat volume fractions (FVF) ranged from 4.2% to 28.8%, positive correlations was observed with BMI(P = 0.005), waist hip
ratio (WHR ) (P = 0.044), low density lipoprotein-cholesterol (LDL-C) (P = 0.033), fasting plasma insulin (FPI) (P = 0.018).
homeostasis model assessment insulin resistance (HOMA-IR) (P = 0.018) and homeostasis model assessment (HOMAB) (P =
0.005). FVF of IGT group (P = 0.003) and NGT-Fat group (P = 0.006) were significantly higher than those of NGT-Lean group.
[ Conclusion] People with higher BMI, WHR and LDL-C levels tend to have higher liver fat content. Patients with BMI=25 are more
likely to develop to IGT. Patients with higher FVF showed higher resistance to insulin, thus obtained a higher risk of developing type 2
diabetes mellitus.
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Irregular—shaped Regions of Interest (ROI) (1) covering the
entire liver was placed in 21 consecutive slices (max—area centered)

on the fat volume fraction (FVF) map of a typical patient.
B 1 RERSHE
Fig.1 Fat fraction map
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The bottle on the lower left side was filled with pure water (fat
content: 0%), and the upper right one was filled with 100% peanut
oil. In the fat phase image, the higher the fat content was, the higher
signal intensity could be seen. But in the water phase, the signal
intensity of each bottle turned opposite to that of fat phase. The fat
volume fraction (FVF) map demonstrated differences in the fat content
from 0% to 100% by the change of color.

2 MEEIRIGER
Fig.2 Phantom study
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The linear regression figure shows the correlation between the
actual fat volume fraction (FVF) and the FVF computed from Dixon
technique (R*=0.994, P =0.000).
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Fig.3 Linear regression analysis of phantom study
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FVF maps of two typical subjects from IGT group (A) and NGT-Lean group (B). The color of the liver in Figure 4B (fat phase FVF map)was

much lighter than that in Figure 4A, indicating a much higher fat content.

4 FWHERRUEZHENERSHE
Fig.4 FVF map of two typical subject
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Table 1 The correlation between the FVF value and

clinical index of subjects by spearman rank correlation test

Variables Correlation Coefficient P

BMI 0.597 0.005
BFC -0.024 0.915
WHR 0.433 0.044
CHOL 0.352 0.108
TG 0.689 0.019
LDL-C 0.455 0.033
FPI 0.887 0.018
HOMA-IR 0.887 0.018
HOMAR 0.943 0.005

FVF:fat volume fraction;BMI:body mass index;BFC:body fat
content; WHR :waist  hip  rat; CHOL: cholesterol ; TG ; triglyceride ;
LDL-C:low density lipoprotein; FPI; fasting plasma insulin; HOMA —
IR ; homeostasis model assessment insulin resistanc; HOMARB .
homeostasis model assessment . FVF values have positive correlations

with BMI, WHR, TG, LDL-C, FPI, HOMA-IR and HOMAR, but no
significant correlation is found between FVF and BFC, CHOL.
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Significant differences were found between 1GT group and NGT -
Lean group (P =0.004), as well as the NGT-Fat group and NGT-
Lean group (P = 0.006). But there was no significant difference
between IGT group and NGT-Fat group (P = 0.359).

Bl5 IGT.NGT-Lean NGT-Fat B RE
Fig.5 Box plot of IGT,NGT-Lean, and NGT-Fat groups
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