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Purpose: To anal yze and compare two motion models constructed from 4D- CT using
deformable regis trat ion wusin g two diffe rent computation approaches: Euler ian and
Lagrangian.

Method and Mater ial:  Accurat e maio n madeling within  the lung is an impor tant
consi deration in dif fere nt clini cal applications. We consider  4D- CT scans for

t hree patients treat ed in radiot herapy for lung cancer. 4D-CTs were acqui red
using a 4-slice fan-beam CT scanner (GE Lightspeed QX/i; GE Heathcare
Technologies, Waukes ha, WI), and a respiratory surrogate (Real -time Position
Management; Vari an Medic al Syste ms, Pal o Alto, CA). Two motion models were
constructed from vector fiel ds computed with demons algorithm with  Gaussi an

r egularization. We used also a image pre-treat ment method, a pri ori lung density
nodification, to handle this lim ita tion of the demons algorithm. The firs t
nodel, obtained with the Euleria n appro ach, uses small deformation estima tio ns
between successi ve phases of the 4D-CT. The second model, obtaine d with the
Lagrangia n appr oach, was generated by estimation of larger deformations between
t he end- exhale phase and all other states. The models were validated and
compared using consi sten cy (symmnetr y and transitivity) and accuracy (base d on
| andmark points) metrics

Result s: Mean values of accuracy were on the order of the image resolutio n and

comparable to in ter -observ er variability (2.9 mm), with slightly better  results
for the Lagrangi an appro ach: 2.3 mmvs. 2.6 mm. The differences were not
statistically si gnif ican t for consistency.

Conclusions: The res ults of this study suggest that the Lagrangian approa ch is
nore appropriate to use for generat ing a 4D-CT motion nodel with deformab le

r egistration. In ongoing works, lun g and GTV contours are used in order to
conclude on the superi ority of one motion model over the other for an automatic
contour propagat ion tool , and for |ung physiological information computat ion and

analysis.



