
Dataset 1: 
Volumetric: Significant volume reductions in
the hippocampal formation and the fimbria
(fi) for the homozygous mutant (t-test) 
Shape: Hippocampal dysmorphology in
mutant samples compared to controls
(ANOVA)

Dataset 2: 
 Volumetric: Smaller sized corpus callosum (cc+), internal capsule (ic), and  
stria terminalis (st) for homozygous mutant (ANOVA)
Shape: Internal capsule (ic), hypothalamus (HY), and ventricles (V) as the
regions with the strongest discriminatory power (LDA permutation p < 0.05)
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Automatic Segmentation and Landmark Placement 
for 3D Morphometric Analysis of the Mouse Brain

Introduction
The precise neuroanatomical phenotyping is essential for
understanding the genetic basis of neurodevelopmental disorders. 
The project presents an end-to-end pipeline that converts 3D raw
HREM data into automatically segmented 27 mice brain regions by
using nn-UNet and detect anatomically meaningful landmarks  by using
ALPACA registration for volumetric and morphometric analysis.

Methods

Results
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Conclusion
Systematic end-to-end 3D phenotyping for large-scale genetic studies of
mouse brain morphology is provided with this study. 
Automatic segmentation of the brain regions is highly time-efficient.
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nnU-Net default method for the segmentation
by using 20 annotated half brains, tested on 38
mice HREM images (Dataset 1: n=8; 4 WT, 4
HOM. Dataset 2: n=30; 13 WT, 13 HET, 4 HOM)
ALPACA registration method to place 98
landmarks around the segments of the brain.
Generalized Procrustes Analysis-Principal
Component Analysis (GPA-PCA) method in 3D
Slicer software by using landmarks, for the
shape analysis of the segments of the test data 

Volumetric AnalysisnnU-Net Validation Results

Red Background = Significant Seperation (LDA Permutation p < 0.05)

Red Background = Significant Seperation (Global ANOVA p < 0.05)


