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Background 

Brain ventricular enlargement is a common feature of ageing [1]. 

Given the increasing evidence of the usefulness of shape models in 

the analysis of pathological and ageing processes [2], and the 

absence of a model for the third ventricle, we developed a ventricular 

model that fills this gap. 
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Results 

The model fitted the manually segmented structures well with a 

precision of  a mean distance less than 0.6 mm in all cases. 

Sample 

We randomly selected MRI brain scans of 51 participants (33 women 

and 18 men) from the Lothian Birth Cohort 1936 Study [3], obtained at 

ages 71.1 to 74.3 years old, to represent a wide range of atrophy and 

cognitive abilities, and manually generated reference binary masks for 

each ventricle. 

Method 

We use a non-rigid modelling method based on a previously 

described Laplacian deformation framework [4] to generate smooth 

surface models for each individual by deforming a template model 

and fitting and reconstructing reference binary masks of this 

structure. It is achieved by combining: 

1) Non-rigid surface deformation  

     for recovering individual shape  

     characteristics 

2) Coarse-to-fine surface deformation  

     for preserving Inter-subject shape  

     correspondence 

3) Mid-sagittal plane constraints  

     to account for presence of  

     inter-thalamic adhesion (IA) 
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Individual models were normalised using Procrustes alignment and 

corrected by head size. 

Individual shape (left) and all 51 

shape models aligned together 

(right) on the mid-sagittal plane 

(blue wire) 

The mean tissue volume in the sample (n=51) was 1119.06 ml     

(SD = 105.26 ml).  

 

In agreement with previous studies [1], women had significantly 

narrower third ventricles than men (p<0.05 in lateral surfaces) and 

smaller brains had narrower third ventricle, with marked asymmetry 

and significance only on a small region (arrowed in Figure below).  

 

Participants with a history of cardiovascular disease (n=16) had 

wider third ventricles as referred in [1].  However, these 

deformations were not significant. 

Participants with low general intelligence (g < SD) and poor general 

memory (g memory < SD) had, as expected, wider ventricles. 
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Conclusion 

These results indicate that our modelling technique is accurate and 

sensitive in detecting subtle morphological changes in the third 

ventricle. Its validation on larger datasets is now required. 


