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Development of non-linear registration of body CT images for subtraction to detect
time-dependent changes.
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Euler-Lagrange large def
ormation diffeomorphic metric mapping (LDDMM)

This study focused on non-linear registration of serial body CT images to attain
high accuracy. The algorithm used was large deformation diffeomorphic metric mapping (LDDMM) besed on the

Euler-Lagrange equation.

In lung tumor cases, changes in the size, disappearance or appearance of the tumors could be evaluated
by the automatic processing. In the abdomen and pelvis, the proposed method found bone metastasis, which
may not necessarily be detected by conventional evaluation. The proposed method is expected to bring

objective and accurate evaluation into clinical practice.
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Presentation of the temporal change of nodule Subtraction image

15 time |:> 2 fime 15t 2M time Jacobian map

Emerged

=@ o

Vanished
® — @)

Enlarging Complete

registration
. —_ . Incomplete
registration

Shrinking Complete
registration il

C B
registration

Stable

-0

Jacobian map

) CcT

non-linear  LDDMM

CcT

136 CT

Beg,M.F., Miller,M.1., Trouve,A.&

Younes,L. Int.J.Comput.Vis., 2004.

Miller MI, et al. Proc Natl Acad Sci USA,

2005.

Sakamoto R, Mori S, Miller MI, Okada
T, Togashi K. Detection of time-varying
structures by large deformation
diffeomorphic metric mapping to aid
reading of high-resolution CT images
of the lung. PLoS One. 2014 Jan
13;9(1):e85580.D0OI:10.1371/journal.po
ne.0085580.

Kakigi T, Okada T, Kanagaki M, Yamamoto
A, Fushimi Y, Sakamoto R, Arakawa Y,
Mikami Y, Shimono T, Takahashi JC,
Togashi K. Quantitative imaging values of
CT, MR, and FDG-PET to differentiate
pineal parenchymal tumors and germinomas:
are they useful? Neuroradiology. 2014
Apr;56(4):297-303.D01:10.1007/s00234-0
14-1334-2.



56
2014 7 17

52
2013 10 17

Kaori Togashi, Woman in MRI-Networking
& Panel Discussion, The 21th International
Society for Magnetic Resonance in
Medicine(ISMRM2013) 2013 4 24

¢ )

o
TOGASHI, Kaori




