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Research on atlas-based brain segmentation for HD integrated PET/MRI image
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Abstract [Background] Integrated positron emission tomography (PET) / magnetic resonance imaging (MRI) is a
multimodal imaging system which can acquire PET and MRI images simultaneously. Due to the unique advantages in
reflecting the anatomical structure and physiological function, PET/MRI has been widely commonly used in
diagnosis of many brain diseases. Brain segmentation is of great significance to the quantitative study of brain images

and the common method used in clinical diagnosis is atlas-based brain segmentation, which can be applied to both
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MRI images and PET images. Brain segmentation based on atlas for integrated PET/MRI image system only needs
one modelity as the segmentation results can be mapped to another modelity. [Purpose| This study aims to determine
which modality should be used for atlas-based segmentation for high definition (HD) integrated PET/MRI image.
[Methods] Comparative experiments with two image groups were designed and performed. In the first group, 150
PET images were registered to PET brain template to obtain brain segmentation. In the second group, 150 MRI
images were registered to MRI brain template to obtain brain segmentation. Six regions were selected to calculate the
dice value. Comparing the segmentation results of the two sets of images with their results based on first, the
modality with a higher average dice value would be more suitable for atlas-based brain segmentation. [Results] In
PET group, the dice values of six regions were 0.62, 0.55, 0.63, 0.62, 0.71 and 0.69, respectively. In MRI group, the
dice values of six regions were 0.68, 0.64, 0.79, 0.81, 0.77 and 0.79. The error coming from registering PET images
to PET brain template was larger than that of registering MRI images to MRI brain template. [Conclusions] PET-

based segmentation accuracy is lower than MRI-based segmentation precision, hence the MRI image is more suitable

for atlas-based brain segmentation.
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Fig.1 Block diagram of automatic brain segmentation system based on brain atlas
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Table 1 Sequence parameter list
/2% Number of slices 240
JZJ5 Slice thickness / mm 0.75
1% 3 K/I\ Pixel size / mm 0.73x0.73
KAEHFE Acquisition matrix 176x158
i £ Flip angle / (°) 10
i 5 I 3] Repetition time / ms 7.32
5] 9% FF 1] Echo time / ms 3.0
J %15 8] Inversion time / ms 750
P15 R A2 E Number of average 1
]38 % K ¥ Echo train length 120

PR . R, MRIARHERAR B FSL #2117, 44
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182 x 218, 43 A Fr fiil i FHANEL 25 Pl B PR AWl AR,
Kl 4(a) (b Fi7x. PET FRAERR H BF ASIE AR K 22 1
Darkner Sune $2 ', & 2 K /N 1 mm x 1 mm x
1mm, R ZRKHCH 182 x 200 x 215, WIE 4() iR,

4 ALESUE MRIBR (a) 2501 MRIR (b) |
PET ARIUERLNT (c) XS 5549 PET ARt (d)
Fig.4 MRI standard template containing skull (a), MRI
standard template with out skull (b), PET standard
template (c) and aligned PET standard template (d)
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Fig.5 Harvard-Oxford structural atlases and MRI standard
template with skull
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Fig.6 Experimental workflow for group 1 (PET) experiment (a) and group 2 (MRI) experiment (b)
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Fig.7 PET/MRI images and segmentation of abnormal
brain (a) and normal brain (b)
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Table 2 Dice between registration based segmentation and
segmentation using First

LC RC LP RP LT RT Mean
PET 062 055 063 062 071 069 0.64
MRI 0.68 064 079 081 077 0.79 0.74
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