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Mass effect and survival

• Progression of cancer within a fixed skull volume (expanding 
deformation?)

• Human eye: Visible [1,2] and “invisible” [3] displacement caused by 
mass effect are associated with decreased survival
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Validating non-rigid registration methods for 
clinical use
• 1-3; Optical flow: Gunnar-Farneback1, Iterative Lucas-Kanade2 and TV-L13

versions

• 4-5; ANTs: Symmetric image Normalization (SyN)4,5, cross-correlation4 and 
mutual information versions

• We validate registration methods by measuring the displacement error 
between cancer-sim synthetic displacement field and estimated displacement 
field in and around lesion areas: Necrotic, edematous and contrast-enchanced 
lesions
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Deformable registration validation

• Created dataset of 27 (patients) * 12 (models) = 324 models

Model Magnitude [mm] Brain coverage Irregularity

1 3 High No

2 3 High High

3 3 High Intermediate

4 3 Low No

5 3 Low High

6 3 Low Intermediate

7 8 High No

8 8 High High

9 8 High Intermedate

10 8 Low No

11 8 Low High

12 8 Low Intermediate

Models
patient
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Deformable registration validation

• Created dataset of 27 (patients) * 12 (models) = 324 models

• Ran the five registration methods on 324 real-synthetic pairs to 
estimated displacement fields

• Computed voxel-vise absolute and relative displacement error in 
necrotic, edema and enhancing tumor regions

• Wilcoxon signed-rank and Kruskal-Wallis nonparametric tests, and 
One-way ANOVA analysis on absolute and relative errors (when 
appropriate) to investigate differences in registration performance as 
function of model parameters, registration method and lesion tissue 
type
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Results (in progress)

• Difference in method performances (relative errors) for low and high 
brain coverage (K-W, p=0.02). Best performance for high brain 
coverage.

• SyN CC and Farneback methods had best performances with lowest 
absolute and relative errors (K-W, ANOVA; p<0.037).

• Different performances as a function of tissue type (K-W; p=0.019, 
absolute error, ANOVA; p<=0.035, relative error). Best performance in 
enhancing tissue.
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cancer-sim v1 example: Best fit 
model on each time interval
from grid search on displacement magnitude and brain coverage
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Real data
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Thank you!
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The End


