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Parcellation of the thalamus based on gray matter volume covariance in healthy males
LI Ying ,JI Yang ,WANG Xueli
(Department of Radiology ,the First Affiliated Hospital of Xi’an Medical University ,Xi’an 710077 ,China )

Abstract: Objective To explore the feasibility and accuracy of segmentation of the thalamus in healthy males with gray matter
volume covariance(GMVC) covariance pattern.Methods T, 3D structural MRI data were collected in 103 male participants [age
from 19 to 50 y,mean= (35.527.7) y,education from 6 to 16 y,mean= (10.542.3) y].After preprocessed by CAT12 software with
standard procedure (registration, segmentation, modulation and smooth), the voxel-wise bilateral thalamus gray matter volume
(GMYV) and the whole brain’s voxel-wise GMV data were extracted to calculate the covariance matrix of all participants. Extended K-means
clustering algorithm was applied to segment thalamus into sub-areas. Random sub-sampling and crossing-validation technique were
used to generate 100 sub-datasets and verify the similarity index.Cramers’V (CV) was calculated and the K relevant to the highest
mean of CV was determined as the optimal number of sub-areas for thalamus.Results The left and right thalamus were optimally
segmented into 11 and 13 sub-areas by GMV covariance pattern.Both the left and right thalamus comprises Anterior Nuclear, ventral
anterior nucleus,lateral dorsal nucleus,lateral posterior nucleus, ventral lateral nucleus, ventral posterior medial nucleus, ventral posterior
lateral nucleus, midline nucleus, medial dorsal nucleus and pulvinar. Additionally, for the right thalamus, anterior nuclear group was
divided into 2 parts,dorsal part and ventral part,and the midline nucleus into medial part and lateral part. The lateral dorsal and lateral
posterior nucleus were merged into lateral nuclear group.For the left thalamus, the lateral posterior nucleus was further divided into 2
parts,anterior part and posterior part. The segmentation results were almost a line with the anatomical 14 partition of thalamus.Conclusion

The parcellation based on GMVC covariance pattern is an effective and reliable tool for segmentation of brain gray matter nucleus.
Our findings provide experiment basis for thalamus functional and structural study in the future and optimal treatment target for neurosurgery
and deep brain stimulus therapy.
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