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Development of a subcutaneous tissue water retention assessment index for
lymphedema using ultrasound imaging

Niwa, Shiori

2,200,000

" complexity"

In this study, we attempted to extract features of images showin? lymphatic
retention using ultrasound image analysis technology as a basic step toward determining lymphatic
accumulation in the subcutaneous tissue using an ultrasound diagnostic system in patients with
postoperative lymphedema from breast cancer.

Ultrasound images of both upper limbs were acquired for a patient with lymphedema after breast
cancer surgery, and image analysis techniques such as fractal analysis using virtual volume were
used to analyze the subcutaneous tissue.As a result, we found that the "complexity" of fractal
analysis using virtual volume is an effective index for detecting the presence of lymphatic

accumulation in the subcutaneous tissue.



QOL

MRI
3
@
Sonosite Edge FUJIFILM Sonosite, Inc.
HFL50xe 6 15MHz
5cm 5 4
MRI MAGNETOM Verio 3T Siemens Erlangen Germany
MR DICOM Horos HorosProject
DICOM image viewing and measuring, http://horosproject.org/ MR
MR
MR 5
@

Image J https://imagej.net/Fiji

5 r
1
f x,y f xtr,y f x,ytr f
X+r,y+r
f X,y

Frtry) .

Frsrpn)
1
Frp+ 1)
-~

f xtr,y -f x,y F
x,ytr -f x,y f x+r,y+r -f X,y




V(r)=ur?

1
logyo V(r) =alogyg r +1og;o 4 2
ra=H+2
H+2 logou complexity
(©)
3 Kruskal-Wallis
Bonferroni
MORISITA IO 6 3
q
|§:qzxj(xj_1) 3
j=1
q -
xXj- 1
>1 <1
(©))
: 2015-0058 2019-0339-4
11323
@
21 + 56.2
+ 8.5 21
41.8 £+ 31.3
21
@
MR
3 3 38
130 168
(©) 3
H+2  logiou (complexity) 3
Kruskal-Wallis 3 1
1.
Affected side
With hyperintense Without hyperintense Unaffected
area (n=38) area (n=130) side (n=168) p-value
H+2 2.506+0.069 2529+0.118 2567+0.137 0.020*
Complexity 12501 +0.207 12.640+0.232 12.600+0.220 0.004*

*Kruskal-Wallis test=p<0.05.
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2. 3

With hyperintense area vs. With hyperintense area vs. Without hyperintense area vs.
without hyperintense area unaffected side unaffected side
H+2 0.445 0.023 0.027
Complexity 0.001* 0.011* 0.161

*Mann-Whitney U test=p<0.017.
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