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Automated detection and tracking of abnormal regions on FDG-PET images
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We have developed a prototype of computer-aided diagnosis system for FDG-PET
images based on statistical image analysis. Fifty-five cases were employed to evaluate the initial
performance. As a result of this work, we have achieved 95% true-positive fraction to detect abnormal
spots and to track the activity changes between two time series examinations. The evaluation of activity
changes of 76% examinations showed the same results as radiologists®™ comments.

In conclusions, the presentation of activity changes with SUV and Z-score will be a helpful index for the
interpretation of FDG-PET images during the cancer treatment.

FDG-PET




2002
(Positron Emission Tomography
PET)

PET

PET
2-dexy-2-[18F]fluoro-D-glucose (FDG)

FDG-PET
FDG-PET
Standardized Uptake Value
(SuUvVv)
SUvVv
SUvVv
SUvV
FDG
SUvVv
FDG-PET
CAD 1
FDG-PET
Zscore
Zscore
FDG-PET
SUV SUV Zscore
SUV
(CAD)
243 ( 143
100 )
SUV
3
SUv ( )
SUV
SUv
Zscore SUV
Zscore

1
FDG-PET
55
( 133 122 ) FDG-PET
161
Suv SuUV Zscore
Zscore 5
FDG-PET
55
95
76
SUV

[1] T.Hara, T.Kobayashi, S.lto, X.Zhou,
T.Katafuchi, H.Fujita: Quantitative
Analysis of Torso FDG-PET Scans by Using
Anatomical Standardization of Normal
Cases from Thorough Physical Examinations,
PLoS One, 10(5), pp.e0125713, (2015).

[2]
FDG-PET/CT




, 114 (200),
39-42, (2014).

[31
FDG-PET
, 113(410), 97-101, (2014).
[4] -
69 (11), 1313-1319,
(2013).

[5] T.Sawagashira, T.Hayashi, T.Hara,
A.Katsumata, C.Muramatsu, X.Zhou, Y.lida,
K_Katagi, and H.Fujita: An automatic
detection method for carotid artery
calcifications using top-hat filter on
dental panoramic radiographs, [IEICE
Transactions on Information and Systems,
E96-D (8) 1878-1881 (2013).

[6]

(2012).
[11] -

CT

111 (389), M12011-150, 407-410, (2012).

[12] N

FDG-PET SWV

111 (389), MI2011-128,
281-286, (2012).

[13] -

- FDG-PET
111 (389),

MI12011-78, 7-10, (2012).

[11] M.Shimizu, T.Hara, X.Zhou, C.

Muramatsu, S.Ito, S.Kumita, K.Ishihara,
T.Katafuchi, H. Fujita, Evaluation of

113 (146), MI2013-35, 77-81,
(2013).
[7]1 R-Xu, X.Zhou, Y.Hirano, R.Tachibana,
T.Hara, S.Kido, and H.Fujita: Particle
system based adaptive sampling on
spherical parameter space to improve the
MDL method for construction of statistical
shape models, Computational and
Mathematical  Methods in  Medicine,
vol.2013, Article ID 196259, 9 pages,
http://dx.doi.org/10.1155/2013/196259,
(2013).
[8] Y-Shimizu, T.Hara, D.Fukuoka, X.Zhou,
C.Muramatsu, S.l1to, K.Hakozaki, S_Kumita,
K.Ishihara, T.Katafuchi, H.Fujita:
Temporal subtraction system on torso
FDG-PET scans based on statistical image
analysis, Proc. of SPIE Medical Imaging

2013: Computer-Aided Diagnosis, 8670,
86703F-1 - 86703F-6, (2013).
[°]

IEICE Technical Report 112 (271),

M12012-58, 55-58, (2012).

[10] T-Matsumoto, T.Hara, J.Shiraishi,
D.Fukuoka, H.Abe, M.Matsusako, A.Yamada,
X.Zhou, and H.Fujita: User-friendly tools
on hand-held devices for observer
performance study, Proc. SPIE Medical
Imaging, Vol._8318, 83181J-1 - 83181J-7,

automatic segmentation results of organ
regions on torso CT images of FDG-PET/CT,
2015 Joint Inference of IWIT and IFMIA, Jan.
11-13, 2015, ;
[2] M_Shimizu, T.Hara, X.Zhou,
C.Muramatsu, S.l1to, S.Kumita, K. Ishihara,
T.Katafuchi, H.Fujita, Z-score Imaging of
Torso FDG-PET SUV and Computer-aided
Diagnostic System based on Anatomical
Standardization, Radiological Society of
North America, Nov. 29-Dec. 5, 2014,

[3] -
FDG-PET/CT

2014/9/2

[4]

Computer
assisted measurement based on automation
of Patlak Plot method for mean cerebral
blood flow on dynamic scintigrams,

2014/3/15
[5]

FDG-PET

2014/1/26-27,

[6]




2013/8/1-3

[71 T.Hara, T.Katafuchi, K._Hakozaki,
S.1to, Y.Shimizu, X.Zhou, H.Fujita,
Automated detection of temporal changes on
torso FDG-PET scans by using anatomical
standardization approach, Society of
Nuclear Medicine, June 8-12, 2013,

[8]R-Kawai, T.Hara, T.Katafuchi, S_Kumita,
S. Ito, H. Fujita, Development of temporal
subtraction CAD system using statistical
image analysis technique on torso FDG-PET
scans, Japanese Society of Radiological
Technology, 2013/4/11-14,

[°]1
2013/1/24-25
[10] FDG-PET
2012/10/11-13
(N

2012/10/11-13

[12] T.Hara, T.Katafuchi, S.Ito,
Y.Shimizu, X.Zhou, H.Fujita, Automated
tracking system of abnormal spots on
FDG-PET 1images for cancer treatments,
Society of Nuclear Medicine, June 9-13,
2012,

I
1.3
(p.559-p.566) 2.7 p.598-p.600
(2012)
174 I
(2012)
O
202-171926

2012/8/2

@
HARA, Takeshi
@
KATAFUCHI, Tetsuro
FUJITA, Hiroshi
©)

ITO, Satoshi



