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A Pilot Study of Determining the Reliability of a New Three-Dimensional Scanning

System for Measuring Truncal Thickness After Breast Cancer Surgery

Hisano, Fumiya
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As a preliminary investigation into the development of a new method for
measuring truncal lymphedema, this study aimed to investigate the reliability in posterior truncal
thickness using a three-dimensional (3D) scanning system.

This observational study included 21 women who had undergone a mastectomy for breast cancer. The 3D
images of every subject"s trunk were captured by a handheld 3D scanner at two time points. The
acquired 3D images were used to calculate the differences in thickness between the affected and
unaffected sides at eight points on the trunk. The reliability was determined by checking for
agreement between the trials (intraclass correlation coefficient) and by investigating the presence
of systematic bias between the measurement error and true value (Bland-Altman analysis). Analysis
indicated that fair-to-excellent reliability was shown at the five points in the middle of the
trunk.
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1 Sample Characteristics
Affected side (right/left)(n) 12/9
Mean == SD Min Max
Age (years) 59.1 = 105 39 85
Weight (kg) 53.2 + 9.9 399 781
Body mass index (kg/m2) 221 = 35 16.7 30.1
Years since surgery 3.4 = 30 0 11
Diff between arm circumference (mm)
Wrist 46 * 9.7 -21.0 254
Fore-limb 5.9 = 10.0 -12.7 26.7
Upper-limb 49 + 10.2 -16.2 28.5
2.1 Intra-rater and Inter-rater Assessments
ICC (1,1) Confidence
Mean 25D ICC (2,1) Interval 95% P
Section1 Difference A intrerater Trial 1 Trial Average
(n=21) -0.17+589 -0.32+5.33 0.946 (0.893-0.976)  0.00
intrarater Rater 1 Rater 2
-0.17 589  0.26 =4.87 0.818 (0.605 - 0.922) 0.00
Difference B intrerater Trial 1 Trial Average
-1.05+4.30 -0.80+4.23 0.885 (0.781-0.947)  0.00
intrarater Rater 1 Rater 2
-1.05+4.30 -0.88+4.89 0.708 (0.403-0.871)  0.00
Section 2 Difference A intrerater Trial 1 Trial Average
(n=21) 3.42+7.30 3.30 =£6.75 0.899 (0.806-0.954)  0.00
intrarater Rater 1 Rater 2
3.42 = 7.30 4.02 =8.70 0.732 (0.447-0.882) 0.00
Difference B intrerater Trial 1 Trial Average
0.88 == 3.86 0.89 == 3.70 0.918 (0.841-0.963)  0.00
intrarater Rater 1 Rater 2
0.88 = 3.86 0.83 =3.72 0.825 (0.615-0.925)  0.00
Section 3  Difference A intrerater Trial 1 Trial Average
(n=21) 3.27 +6.79 3.72+6.17 0.929 (0.861-0.968)  0.00
intrarater Rater 1 Rater 2
3.27 +6.79 4.37 +6.27 0.848 (0.667-0.935)  0.00
Difference B intrerater Trial 1 Trial Average
229 +3.96 2.48 +3.82 0.953 (0.907-0.979)  0.00
intrarater Rater 1 Rater 2
2.29 +3.96 2.69 +3.83 0.882 (0.736-0.950)  0.00
Section 4  Difference A intrerater Trial 1 Trial Average
(n=21) 1.09 =+ 5.47 1.04 = 5.30 0.963 (0.926-0.983)  0.00
intrarater Rater 1 Rater 2
1.09 = 5.47 1.27 = 4.67 0.86 (0.686-0.941) 0.00
Difference B intrerater Trial 1 Trial Average
0.68 == 4.06 0.85 =+ 4.05 0.929 (0.866-0.967)  0.00
intrarater Rater 1 Rater 2
0.68 = 4.06 0.96 =+ 4.37 0.887 (0.748-0.952)  0.00
ICC: intraclass correlation coefficinet




3 MDC Measurement Errors and Minimal Detectable Change
Confidence systematic
Mean =SD ICC p SEM  MDC95
Interval 95% bias
Section1 Difference A test 0.94 +=5.79 proportional
n=14 retest 1.37 +3.36 i i i i ) bias
Difference B  test -1.61 = 4.95
0.334 -0.201-0.721 0.12 3.83 10.62 No bias
retest -0.18 = 3.02
Section 2  Difference A test 3.47 =8.57
0.743 0.384-0.909 0.00 2.86 7.93 No bias
n=14 retest 2.85 =+ 6.62
Difference B test 1.44 = 4.62
0.582 0.113-0.842 0.01 2.36 6.54 No bias
retest 2.01 +3.04
Section 3  Difference A test 456 721
0.838 0.581-0.945 0.00 1.49 4.14 No bias
n=14 retest 4.31+5.31
Difference B  test 2.16 =4.34
0.607 0.151-0.853 0.01 221 6.13 No bias
retest 2.77 =3.42
Section 4 Difference A test 1.87 =6.08
0.540 0.053-0.823 0.02 3.53 9.79 No bias
n=14 retest 1.45+4.36
Difference B test 1.21+=4.33
0.188 -0.346-0.637 0.24 4.52 12.51 No bias
retest 227 +3.42
ICC: intraclass correlation coefficint,
SEM: standard error of measurement,
MDC95: minimal detectable change at the 95% confidence level
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