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— Analysis of Intrafractional Mass Variabilities Using Deformable
Image Registration Program —
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Fig. 2 The superimposed contour of the gross target volume and lung over the entire breathing phases(tumor was

adhered on the upper (A) and Lower(B) lung
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Table 1 Tumor centroid variabilities and coincidence relative to the location and adhesion

Location Adhesion
characteristics Upper Mid Low No Yes
Mean SD Mean SD Mean SD Mean SD Mean S D
X—centroid(mm) 0.64 0.51 2.06 1.17 1.63 1.93 1.59 1.45 1.14 1.31
Y—centroid(mm) 1.92 9.84 417 1.94 7.32 6.88 5.54 5.65 2.68 2.44
7—centroid(mm) 1.11 0.77 2.18 0.72 2.50 1.19 1.93 1.06 1.84 1.13
Tumor movement vector , . 2.76 476 1.89 6.68 5.16 5.48 4.40 3.09 2.33
sum(mm)
Tumor volume mean
variations during the 6.99 6.91 10.61 8.43 11.66 13.40 14.88 10.11 3.68 2.73
breath(%)
MIP vs 3D mass volume 70 oo 1690 gag3 1069 73.67 1813  63.64  19.62  79.00  10.80
coincidence(%)
Table 2 HU variation depending on location and adhesion and breathing phase
Location Adhesion
characteristics Upper Mid Low No Yes
Mean SD Mean SD Mean SD Mean SD Mean SD
Mean HU differences o0 o0 546 9607 1777 5112 2725 3816  23.63  30.16  16.98
1n mass
HU difference ratio among o 1.61 3.55 2.60 7.71 4.97 1.04 051 1.12 1.17
phase in mass(%)
Relative HU variability o) o oa 00 9370 1000  -54.37 12000  5.87 4.09 419 2.71

Lung vs Mass(%)

(=) means mass HU variations were much higher than the normal lung
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Table 3 Correlation coefficient for the mass volume variation depends on the GTV drawing methods and coincidence ratio

Characteristics Pearson correlation coefficient p—value
Variability between lung and mass depends on respiration vs coincidence rate 0594 0.007
between MIP and 3DCT ) ’
Variability between lung and mass depends on respiration vs 3D volume —0.451 0.052
MIP mass volume vs 3D mass volume 0.056 0.013
Phase Exh 0% Mass volume vs MIP mass volume 0.998 0.001
Phase Exh 0% Mass volume vs 3D mass volume 0.996 0.001

MIP:Maximum Intensity Projection

Table 4 Results for Tumor location Linear Regression analysis

characteristics B SD Beta t p—value

Mass volume difference among phase

1=upper, 2=mid, 3=low 5.033 2.142 445 2.350 .033
Diaphragm excursion (mm) .027 223 .022 122 .095
1=no, 2=yes —13.815 3.535 -.731 —3.908 .001

adjusted R*=.432

Tumor movement Vector sum

1=upper, 2=mid, 3=low 3.043 .854 682 3.562 .003
Diaphragm excursion (mm) .090 .089 185 1.019 .324

adjusted R*=.422
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+ Abstract

Analysis of Intrafractional Mass Variabilities Using Deformable
Image Registration Program

Jeong—Hee Cho - Joo—Hoo Kim" - Sun—Youl Seo” - Dong—Kyoon Han

Dept. of radiologic science, College of health science, Eulji University,
1>Dept, of Radiation Oncology, Yonsei Cancer Center, Yonsei University Health System
2)Depz‘, of Health Science, Eulii University Hospital

The aim of this study is to compare the geometric characteristics of the lung tumor, such as tumor cent—
roid, HU change relative to breath phase, depending on tumor location and adhesion using 4DCT and de—
formable image registration program (MIMVista). The Y axis change was most significant and the mean Y
axis centroid fluctuation was 7.32£6.88 mm in lower lung tumor. The mean HU variation in lower lung
mass has changed more than other locations, and its mean HU variation was 7.7%£4.97 % and non—adhered
mass was more changed. Correlation for the mass volume between 3DCT and MIP was very high and its
coefficient was 0.998. The effect of tumor location, adhesion and diaphragm excursion to geometric un—
certainties was analyzed by linear regression model, it was influenced to mass deformation and geometrical
variation so much except diaphragm excursion. but intra—fractional and inter—patient's uncertainties were
great, so it couldn't find any exact deformation trend.

Key Words : 4DCT, DIR, Lung mass, Breathing phase
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