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Introduction 
Heschl’s gyrus (HG) is primary auditory cortex, which plays a crucial role in auditory perception. Previous studies suggest that decrease in HG volume is 
linked to schizophrenia [1, 2]. These factors serve as motivation for the current study to investigate the inter-hemispheric connection between bilateral 
HGs in normal subjects (NC) and schizophrenics (SZ) using measures derived from diffusion tensor imaging (DTI). This is the first study we are aware of 
that investigates these connections. Furthermore, as the single-tensor streamline tractography was unable to find these connections reproducibly 
throughout the population, we employed a recent method of filtered two-tensor tractography [3].      
Methods 
This two-tensor tractography study includes 17 male SZ and 14 male NC, group matched for age, right-handedness, IQ, and parental socioeconomic 
status. The magnetic resonance images (MRI) were acquired using a 3T GE scanner. The parameters for structural MRI acquisition are: TR=7.48ms 
TE=3ms FOV=256mm, 176 axial slices with 1mm thickness each and the parameters for DTI acquisition are: 51 directions, TR=17000ms TE=78ms 
FOV=24cm, 144×144 encoding steps, 85 axial slices with 1.7mm thickness each. The structural MRI and DTI data for each subject were non-linearly 
registered and Freesurfer (http://surfer.nmr.mgh.harvard.edu) segmentation was performed on the former to facilitate the extraction of bilateral HGs 
white matter as the regions of interest (ROI). These ROIs were used to extract the inter-hemispheric connections of interest (Fig. 1) from two-tensor 
whole-brain tractography. Mean fractional anisotropy (FA), mode trace, parallel and perpendicular diffusivity were then computed for each subject. 

Results and Discussion 
The mean values for FA (Fig. 2), mode (Fig. 3), trace (Fig. 4), parallel 
(Fig. 5) and perpendicular diffusivity (Fig. 6) for NC and SZ are collated 
in Table 1. Statistically significant between-group differences were 
observed for mean trace, parallel and perpendicular diffusivity with p-
values at 0.019, 0.010 and 0.032 respectively (Figs. 4-6). The results 
are within expectations that NC have higher FA and lower trace 
compared to SZ as these two observations are commonly linked to 
healthier white matter in the human brain.  
As noted previously, single-tensor streamline tractography was unable 
to reliably reproduce these tracts, so we turned to a recently proposed 
method of filtered tractography [3]. Unlike streamline tractography 
which independently estimates the tensor model at each step, filtered 
tractography takes into account estimates made in previous steps 
allowing it to learn and suppress signal noise for a more accurate 
estimate.  Furthermore, this increased stability allows the use of a two-
tensor model capable of tracing through crossings and branchings not 
found with the single-tensor model. 
Conclusions 
These findings suggest that the diffusivity in bilateral HG connections 
differ between NC and SZ. Future studies are needed to confirm these 
findings and to evaluate patients early in the course of their illness, as well as to evaluate further the localization of differences between groups and their 
association with positive and negative syndrome scale (PANSS) for schizophrenia. 
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 FA mode trace (×10-3) parallel 
diffusivity (×10-3) 

perpendicular 
diffusivity (×10-3) 

NC 0.5038 0.6666 3.322 1.763 0.7799 
 SZ 0.4890 0.6629 3.609 1.864 0.8734 

Table 1: Collated mean FA, mode, trace, parallel and perpendicular diffusivity 

Fig. 5: Between-group differences 
in mean parallel diffusivity 

Fig. 6: Between-group differences 
in mean perpendicular diffusivity 

Fig.1: Inter-hemispheric connection 
between bilateral HGs through the 

corpus callosum 

Fig.2: Between-group 
differences in mean FA 

Fig.3: Between-group 
differences in mean mode 

Fig.4: Between-group 
differences in mean trace 
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