Connection between Bilateral Superior Temporal Gyrus in Schizophrenia: A Preliminary Diffusion Tensor Imaging Study
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Introduction

The superior temporal gyrus (STG) has long been linked to the pathogenesis of schizophrenic symptoms which includes auditory hallucinations [1] and
thought disorder [2]. It has wide connections to temporolimbic areas which includes the hippocampus and amygdala. There are earlier studies which
investigate the structural integrity in STGs [3] but to the best of our knowledge, no prior study has investigated inter-hemispheric connection between the
bilateral STGs. Although not well documented, it is believed that this connection plays an important role in integrating these brain regions, which are
critical for thought and information processing. In our study here, we compare the STGs connection in normal subjects (NC) and schizophrenics (SZ)
using measures derived from diffusion tensor imaging (DTI).

Methods

This study involves 25 male SZ and 26 male NC, group matched for age, right-handedness, 1Q, and parental socioeconomic status. Magnetic resonance
images (MRI) were acquired using a 3T GE scanner, with the parameters (TR=7.48ms TE=3ms FOV=256mm, 176 axial slices with 1mm thickness
each) for structural MRI and the parameters (51 directions, TR=17000ms TE=78ms FOV=24cm, 144x144 encoding steps, 85 axial slices with 1.7mm
thickness each) for DTI. Freesurfer (http:/surfer.nmr.mgh.harvard.edu) segmentation was performed on the structural MRI data of the subjects and non-
linear registration between structural and DTI data, with the latter as reference, was conducted. Whole-brain streamline tractography was performed on
the DTI data for all subjects. Connections between bilateral STGs (Fig. 1) were extracted using the white matter (WM) of the STGs as the regions of
interest (ROIs). These connections were then subdivided into three regions as illustrated in Fig. 2. Mean fractional anisotropy (FA), mode and trace were
computed for each of these sub-regions.
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Results and Discussion
The mean FA, mode, trace in the Left, CC and Right sub-regions for NC and SZ are shown in Table 1. FA mode trace (x10%)
Statistically significant between-group differences were observed for mean FA (Fig. 3) and mode (Fig. Left-NC | 0.5049 0.7368 3.575
4) belonging to the Right sub-region with p-values at 0.021 and 0.033 respectively. CC-NC 0.6759 0.9356 2.968
Of note, mean FA for NC is greater than that for SZ in the Left and Right sub-regions. This is _Right-NC | 0.5264 0.7660 3.369
consistent with the general consensus that a lower FA is associated with decreased WM health due to Left-SZ 0.4780 0.6976 3.479
weaker myelination or disorganization. Comparing within-group differences in NC and SZ, it is noted CcC-Sz 0.6970 0.9240 2.981
that NC has a greater difference (0.0215 to 0.0068 in FA; 0.0292 to 0.0117 in mode; 0.206 to 0.163 in Right-SZ | 0.4848 0.7093 3.316

trace) compared to SZ. It has been suggested in an earlier review that failure to establish asymmetry
leads to risk of reverse transmission, a mechanism of psychotic symptoms [4]. Our findings here
support it to a certain extent.

Table 1: Collated mean FA, mode and trace

Conclusions

Findings in this preliminary study show that the integrity of the sub-regions in bilateral STG connections differs between NC and SZ. This paves the way
for future studies to correlate the differences in bilateral STG connections to positive and negative syndrome scale (PANSS) for schizophrenia and for
further identification of the locations where the differences occur.
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