
DWI Pre-processing
ExploreDTI, a diffusion magnetic imaging toolbox, 
was utilised for complete pre-processing, modelling 
and computation of diffusion data. The Constrained 
Spherical Deconvolution (CSD) algorithm was used 
to model all potential deterministic streamlines 
throughout the entire brain (fig. 1). 
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Conclusion

Our protocols for manual isolation using tractography 
of the stria terminalis and ventral amygdalofugal 
pathway (with branches) are novel and may also open 
avenues for identification of pathologies within 
components of these enigmatic bundles in other 
neuropsychiatric conditions such as schizophrenia, 
anxiety disorders etc. 

Fractional anisotropy was smaller in the posterior left 
stria terminalis of depressed participants. This project 
is incomplete for the other two pathways due to 
restrictions from the pandemic.

Methods
Diffusion weighted imaging 
64 healthy participants were scanned using High 
Angular Resolution Diffusion Imaging (HARDI) and 
high-resolution T1 (1mm isotropic) MR imaging at 
Trinity College Dublin (Phillips, Intega 3T).

Freesurfer 6.0
Three dimensional volumes of the amygdalae and 
the nucleus accumbens volumes were generated 
using the automated cortical segmentation protocol 
with FreeSurfer 6.0 (fig. 2). This protocol of 
FreeSurfer interrogates contrast differences 
between substructures using previously defined 
in-vivo and ex-vivo amygdalae to determine 
substructure characteristics. 
 

Results
The bilateral stria terminalis, ventral amygdalofugal 
pathway and the anterior commissure were all 
isolated using tractography. Each tract was 
segmented for consistent spatial containment.

The VAP could reliably and consistently be virtually 
dissected in all participants. Branches which pass 
through the hypothalamus, basal forebrain and 
nucleus accumbens were delineated consistently in 
the whole sample by the raters (fig. 4). The 
branches which serve the mediodorsal thalamus 
and brainstem were found inconsistently. 

Fractional Anisotropy was smaller in the depressed 
cohort of the left stria terminalis (table 1). Along 
tract analysis elucidated that posterior aspects of 
the tract were driving these effects (table 2).

Introduction
Embedded deep within the medial temporal lobe of 
the brain is the amygdala; an almond shaped
assembly of nuclei known to be involved in various 
limbic system processes such as fear, reward,
emotional learning and aggression. The underlying 
neuronal fiber connectivity for the efferent
pathways of this structure have yet to be fully 
delineated with standard neuroimaging.

The aim of my project was: 
1. To describe the anatomy of output pathways 

from this structure in-vivo by employing 
advanced neuroimaging techniques

2. Elucidate involvement of these pathways in 
Major Depressive Disorder (MDD)
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Tractography
The virtual dissection of the tracts on each 
hemisphere can be broadly divided into three main 
steps: tract localization, branch isolation (VAP only) 
and whole tract integration. 

Figure 1: Whole brain tracts, as generated via the Constrained 
Spherical Deconvolution algorithm

Figure 2: Axial view of nuclear groups within the amygdala, 
generated using Freesurfer 6.0

Figure 3: ROI placement on the parasagittal plane of a transformed 
diffusion weighted image, for isolating the Left VAP

Figure 4: Three dimensional models of the amygdala (cyan), stria 
terminalis (brown) and the branches of the VAP which extends to the 
hypothalamus (green), nucleus accumbens (dark red) and basal 
forebrain (blue). White arrows point at the hypothalamic region.
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The data analysis comparing the anterior 
commissure and ventral amygdalofugal pathway 
between healthy controls and depressed 
participants has yet to be completed. This remained 
unfinished due to inaccessibility of the lab during 
the COVID-19 pandemic.

Table 1: ANCOVA of metrics in the left stria terminalis comparing 
healthy and depressed participants while controlling for age, sex and 
eTIV.

Table 2: Multiple ANCOVAs of segments of the stria terminalis 
comparing fractional anisotropies of healthy and depressed 
participants while controlling for age, sex and eTIV.
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