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Introduction

Outcome prediction is an
expectation with following up
Imaging and different information
in different temporal points [1].
There are several methods such
as visual review, imaging target
variation[2], volume check[3] and
so on. In this analysis, an image
perturbation method[4] was
employed to analyze and
distinguish the stereotactic
radiosurgery effect for a multi-met
lesion.
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Methods

A patient with 18 lesions were selected for
this study, the temporal points were 8 for
about two years, and the data included
Magnetic Resonance (MR) image set,
simulation Computed Tomography (CT )
image set, Cone Beam Computed
Tomography (CBCT) image set. Through
registration process, the target delineation
was transferred to the new temporal point
image set. The variations were expressed
with target pixel Hounsfield Unit(HU)
perturbation. After nondimensionalizing of
this 8x18 matrix, the vertical matrix
elements formed a set of numerical arrays.
The similarity of these array sets was
compared with ranking method.
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Data Collection and Computation
Table 1 Lesion imaging perturbations at different temporal points.
T0 T1 T2 T3 T4 T5 T6 T7
10/27/2023 11/01/2023 05/20/2025 05/22/25 06/09/25 06/13/25 10/02/25 10/06/25
CT MR MR CT MR CBCT MR CT
SD (HU)  SD (HU) SDHU) SDHU) SD(HU) SD(HU) SD(HU) SD (HU)
-0.62 0.00 0.78 -0.73 0.62 -0.21 0.48 -0.70
-0.71 -0.36 -0.35 -0.76 -0.37 -0.27 -0.57 -0.79
-0.64 1.15 0.40 -0.47 0.22 0.13 0.09 -0.75
-0.64 -0.46 -0.35 -0.74 -0.37 -0.27 -0.39 -0.81
-0.69 -0.27 -0.43 -0.72 -0.35 -0.19 -0.17 -0.80
-0.74 -0.12 -0.27 -0.76 -0.23 -0.26 -0.37 -0.77
-0.70 -0.45 -0.29 -0.72 -0.60 -0.29 -0.57 -0.82
-0.70 -0.37 -0.14 -0.68 -0.23 -0.28 0.22 -0.74
-0.67 -0.64 -0.34 -0.70 -0.35 -0.30 -0.32 -0.84
-0.34 0.91 -0.13 -0.30 0.57 0.01 0.73 -0.52
-0.55 -0.45 0.35 -0.47 -0.19 -0.17 0.50 -0.57
-0.70 0.05 0.47 -0.58 0.77 -0.07 -0.01 -0.73
0.32 0.50 0.11 0.00 0.25 0.51 0.00 1.83
-0.70 0.40 0.12 -0.64 0.02 0.34 -0.08 -0.71
-0.70 -0.28 -0.03 -0.71 -0.43 0.02 -0.49 -0.77
-0.74 -0.62 -0.65 -0.68 -0.19 0.00 0.03 -0.78
10.23 1.02 1.17 10.34 1.10 1.30 1.30 10.06
-0.73 -0.02 -0.42 -0.67 -0.22 -0.01 -0.39 -0.79
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.564 0.567 0.476 2.589 0.479 0.395 0.497 2.585
W paired 18 21.5 73 19 18 24 18
P 0.002 0.003 0.609 0.002 0.002 0.006 0.002
W unpaired 42.5 42.5 168 39 33 42 247.5
P 0.000 0.000 0.861 0.000 0.000 0.000 0.007
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18 lesions at 8 temporal points in pairs refer to TO with pair and unpair
table 1 ranking method

Results

The initial characteristics of these lesions in average volume was
0.16cc with diameters at 0.33cm. The pixel Hounsfield Unit was
19, 156, and 44 in minimum, maximum and mean. For the
standard deviation of the HU in these volumes were 22, 144, 163,
21,185, 27, 68 and 29 at the temporal sequence for this study,
and the corresponding imaging modalities were CT, MR, MR, CT,
MR, CBCT, MR and CT. When referring to initial treatment data set
for these lesions, the P values for these temporal points were
0.002, 0.003, 0.609, 0.002, 0.002, 0.006 and 0.002 with paired
assumption.

Conclusion and Discussion

This study analyzed the local radiosurgery treatment
effect with different image modalities based on pixel HU
number perturbation. Further improvement of this analysis
should include temporal point spans evenness, brain
tissue structure with geometry location, the homogeneity
of dose distribution and treatment machine mechanical
limitation due to the small scales of the multi-metastases
lesions.
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