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Introduction _ Resuts

MRI is a valuable neuroimaging tool that allows researchers to obtain Relative Amygdala Volumes
anatomical data in live subjects. by Segmentation Method and Hemisphere
Historically, hand segmentation methods have been used to delineate regions 830-5
on scans by manually drawing structures on scans. This method is time and S g
. . O =
labor-intensive. =8
Automated segmentation methods utilize specialized software to apply an 8 e method
atlas to a novel subject brain. This approach is efficient and becoming 3@ Auto
increasingly popular. While the accuracy and reproducibility of these methods % ®© o Hand
has been questioned in human neuroimaging’-, there is scarce evidence © R
validating the performance of the atlases for use in animal models. gf
We chose to compare the performance of these methods on two structures in 2 i‘lo ”
the rhesus monkey, a widely used animal model of human neurologic disease: L eft Right
the amygdala (subcortical) and the insula (cortical). Hemisphere
Correlation between Hand and Predictors of Hand Segmented Amygdala:
Auto Segmented Amygdala * Auto Seg Amygdala: not significant (¥%(1) =0.08, p = 0.77)
Volumes: * Age: not significant (y?(1) =0.06, p = 0.81)
, r=-0.06 * Sex:trend (y?(1) =3.25, p=0.07)
Su bJeCtS: p=0.75 * Hemisphere: not significant (¥2(1) = 0.58, p = 0.45)
36 rhesus macaques (22 males, 14 females; 1.1-20.3 years old)
Hand segmentation was carried out in ITK-Snap3. Relative Insula Volumes
Automated segmentation methods used two atlases: SARM?#, which is specific to Dy Sagmentation: metnod and Hemisphiens
subcortical structures, and CHARM?>, which is specific to cortical structures. We s ’qE?oj
added together regions of interest from the atlases that most closely g =
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approximated the hand-drawn structures. 2>
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Hand-drawn amygdala in NMT v2 brain. SARM amygdala regions in NMT v2 brain.
Correlation between Hand and Predictors of Hand Segmented Insula:
Auto Segmented Insula Volumes: ¢  Auto Seg Insula: significant (y2(1) = 28.8, p < 0.001)
r=0.67 « Age: significant (y?(1) =7.69, p <0.01)
p <0.001 * Sex: significant (y?(1) =5.82, p =0.02)
 Hemisphere: significant (y2(1) = 18.4, p < 0.001)
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Hand-drawn insula in NMT v2 brain. CHARM insula regions in NMT v2 brain. = = : - c '
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Automated segmentation methods do not produce accurate volumetric data 7 % & %
for subcortical structures. © 5 0.6; © 5 0.67
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Atlas registration to subject brains appears to be a problem in automated D D~
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methods. <3041 ' ' 1 <2041 , ' 1
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Using automated meth?ds may lead to drawnilg |nco.rrect f:onclusmns about Insula Relative Volume insula Relative Valume
the volumes of anatomical structures and their relationships to one another. (as % Total Brain Volume) (as % Total Brain Volume)
Future work: compare the performance of hand and automated methods in Correlation between Auto amygdala and Auto insula: Correlation between Hand amygdala and Hand insula:
additional structures. r=0.51 (p = 0.002) r=-0.07 (p =0.70)
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