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Hippocampal Automatic Recognition and 3D Segmentation Based on Active
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ABSTRACT Objective: To investigate the three-dimensional segmentation method and the differences of regional pattern between
AD and normal aging based on the MRI hippocampal shape analysis to provide effective evidence to assist the early diagnosis of AD.
Methods: 20 AD patients and 60 health persons were included in this study. 3D structure images were obtained on a 3.0 T high-resolution
MR imaging system. Data were processed to create three-dimensional active appearance model of hippocampus. Three-dimensional
segmentation and automatic identification were carried out in the hippocampus for each individual brain MR images with this model, and
the hippocampal statistical shape model respectively for control group and AD group was established, which could compare the
difference of hippocampal shape between AD group and control group. Results: There was no significant difference between
conventional hand-drawing ROIs and 3D segmentation and auto-detected method in the measurement of hippocampal volume (P>0.05).
Hippocampal head atrophy was found in AD patients (P<0.05). Conclusions: Hippocampal three-dimensional segmentation and
automatic identification method based on active appearance model in brain MR image is accurate and reliable; the feature of hippocampal
head atrophy can be used as a basis for diagnosis of AD.
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Fig.1 (a) and (b) is the Talairach coordinate system; (c) and (d) is the improved Talairach coordinate system
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Fig.3 Hippocampal automatic identification and three-dimensional segmentation method based on active appearance model in brain magnetic resonance
images. With this method, the hippocampus were extracted alone after its separation with other structures in the brain. Figure A is the divided
hippocampus. Figure B, C and D shows the location of the hippocampus in the brain, and the relationship between hippocampus and other brain structures

adjacent to it: yellow---hippocampus; red---brain gray matter; green---brain white matter

Fig.4 Hippocampal automatic identification and three-dimensional segmentation method based on active appearance model in brain magnetic resonance
images. The volume was automatically measured and calculated by the special computer software for both sides of hippocampus: yellow---hippocampus;

red---brain gray matter; green---brain white matter
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Fig.5 The scatter map between the hippocampal volume measured by
conventional method with hand-drawing hippocampus outline and that
measured by another novel method of auto-detection and 3D-dissection.
After analysis of Pearson correlation statistics, there was strong correlation
between conventioal hand-drawing ROIs and 3D-dissection method in the

measurement of hippocampal volume (R2=1, P <0.001)
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Fig.6 Bilateral hippocampal head forms had dramatic atrophy in AD
patients compared with normal controls, especially in the left hippocampal
head. Furthermore, it shows that left hippocampal head has significant
inward depression in AD patients.

Note: yellow---hippocampal formation in AD patients; transparent

gray---hippocampal formation in normal controls
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