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Evaluation of different region of interests in the measurement of vertebral body fat using
the proton density fat fraction
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[Abstract]

Purpose: Appropriate placement of regions of interest (ROIs) for vertebral fat measurement in MRI quantitative fat imag-
ing, proton density fat fraction (PDFF), has not been determined. In this study, we examined the differences among three
different measurement methods.

Methods: Retrospective measurement of PDFF was performed. (n=30 (61.9+16.3, male 18), site: L4) Three types of ROIs
were defined and the mean values of Whole (the whole vertebral body), Large (50 pixel>), and Small (four 9 pixel>) ROIs
were used as the measurement values. The measurements were taken by one orthopedic surgeon and two radiologists,
and re-measured by one radiologist after six months. Statistical analysis was performed on the measured values.

Results: There was no significant difference in the measured values and inter/intra-supervisor reliability between the dif-
ferent types of ROIs. The upper anterior surface of the vertebral body had significantly lower values.

Conclusion: The Large ROI was suggested to be a possible alternative to the Whole ROI.
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Table 1 Subject characteristics (age and diagnosis at the time of MRI, PDFF value).

Variables All (n=30) Male (n=18) / Female (n=12) p value
Age (median=range) 63.0+21.5 61.0+16.8/68.5+20.8 0.96 (student t test)
Lumbar disc hernia 13
Low back pain 10
Lumbar canal stenosis 7
PDFF (median=*range) 57.5+13.7 58.5+11.1/56.6+16.2 0.85 (Mann Whitney's U)
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Fig.1 ROI placement diagram.

(a) image is whole ROI. (b) image is Large ROI. (c-f) image is small ROI. (c) is superior ventral side.
(d) is superior dorsal side. (e) is inferior ventral side. (f) is inferior dorsal side.
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Table 2 Correlation coefficients for three different

ROls.
Combination e 9f Corrella.t|on
correlations coefficient
Whole. vs. Large. Pearson 0.989
Whole. vs. Small. Pearson 0.991
Large. vs. Small. Pearson 0.991
p value = 0.41
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Fig.2 Relationship between age and PDFF value.
Spearman’s correlation coefficient.

PDFF and age were significantly correlated (p=0.01), but
there was no significant correlation by gender (p>0.05).
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Fig.3 Measurements and coefficients of variation
for the three ROIs for each measurer.

Table 3 ICCs for Individual readers across ROls.
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Fig.4 ROI measurements by region within the
vertebral body.

The values in the SV were significantly lower than those in
the other regions. PDFF: proton density fat fraction, SV:
superior ventral side, SD: superior dorsal side, IV: inferior
ventral side, ID: inferior dorsal side.

ICCs show the concordance of inter- and intra-measurer PDFF measurements at three different ROls.

ROI ICC (1,1) 95%Cl ICC (1,2) 95%Cl
Whole ROI 0.998 0.995, 0.999 0.999 0.998, 0.999
Large ROI 0.997 0.994, 0.999 0.999 0.997, 0.999
Small ROI 0.995 0.990, 0.998 0.998 0.995, 0.999

ROI ICC (2,1) 95%Cl ICC (3,1) 95%Cl
Whole ROI 0.990 0.978, 0.995 0.992 0.985, 0.996
Large ROI 0.993 0.987, 0.997 0.994 0.990, 0.997
Small ROI 0.988 0.977, 0.994 0.989 0.979, 0.994

a. b.
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Fig.5 Bland-Altman difference plots for PDFF by using from different ROls averaged measurements by three
measurers blinded to each other’s findings generated and analyzed.

(a) by whole ROI and Large ROI. (b) by whole ROI and small ROI. Blue lines demarcate the mean of the difference, and red
lines depict their 95% prediction limits. No proportional errors were observed, and chance errors were observed.
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