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control steps and FreeSurfer 5.3 (FS) processing, the latter modified to 
include an automated PNL developed masking methodology, the MABS. 
FS output was 9 temporal and 11 frontal regions in the left and right hem-
isphere. All data were Z-scored to the mean and standard deviation of HC. 
Gender and group differences were investigated using multivariate analyses, 
and Spearman’s correlations were employed to investigate the relationship 
between brain measures and cognitive and clinical measures.
Results: SA analysis of the frontal and temporal lobes showed no significant 
differences among the three groups, while specific and significant group dif-
ferences were found in CT. More specifically, for the temporal lobe a main 
effect of Group (p=0.021) and a significant interaction of Region x Group 
(p=0.01) were found. Post hoc analyses showed that CT of Heschl’s gyrus 
and of the posterior region of the superior temporal sulcus distinguished 
CHR-C from CHR-NC (p=0.027) and from NC (p=0.002), with CT of 
CHR <CHR-NC=NC. For the middle temporal gyrus (MTG) CT was also 
significantly smaller in CHR-C than in NC (p=0.004) and at trend level in 
CHR-NC (p=0.098). With respect to the frontal lobe, no significant main 
effect of Group was found but a significant region X Group interaction was 
identified. Post hoc analyses showed smaller CT of the pars triangularis in 
CHR-C with CHR-C<CHR-NC (p=0.02) and NC (p=0.012). The CT of 
the pars opercularis was smaller in CHR-C compared to NC (p=0.036). 
In CHR-C, the CT of MTG was significantly and positively correlated 
with the Verbal Learning test and with the Hopkins Verbal Learning test  
(rho= 0.64; p=0.002), with strength of correlation decreasing with task rep-
etition. Further CT of MTG was correlated with the Brief  Visual Memory 
Test (rho=0.6, p=0.004). A  significant and positive correlation was also 
found between CT of the pars opercularis (rho=0.7; p=0.002) and the Brief  
Visual Memory test. The same correlation was also present with the pars 
triangularis. None of these correlations were present in NC or CHR-NC.
Discussion: These results indicate that specific CT abnormalities in cir-
cumscribed areas of the frontal and temporal lobes at baseline distinguish 
between CHR individuals who convert to psychosis versus those who do 
not at one-year follow-up. The brain regions involved belong to language 
circuits and their CT abnormalities correlate with verbal learning suggest-
ing that these brain circuits are among the first affected by processes leading 
to frank psychosis.
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Background: Schizophrenia is associated with cortical thinning and break-
down in white matter microstructure. Whether these pathological processes 
are related remains unclear. We used multimodal neuroimaging to investi-
gate the relation between regional cortical thinning and breakdown in adja-
cent infracortical white matter as a function of age and illness duration.
Methods: Structural magnetic resonance and diffusion images were acquired 
in 218 schizophrenia patients and 167 age-matched healthy controls to map 
cortical thickness (CT) and fractional anisotropy (FA) in regionally adja-
cent infracortical white matter at various cortical depths.
Results: Between-group differences in CT and infracortical FA were 
inversely correlated across cortical regions (r=−0.5, p<0.0001), such that 
the most anisotropic infracortical white matter was found adjacent to 
regions with extensive cortical thinning. This pattern was evident in early 

(20  years: r=−0.3, p=0.005) and middle life (30  years: r=−0.4, p=0.004, 
40  years: r=−0.3, p=0.04), but not beyond 50  years (p>0.05). Frontal 
pathology contributed most to this pattern, with extensive cortical thinning 
in patients compared to controls at all ages (p<0.05); in contrast to initially 
increased frontal infracortical FA in patients at 30 years, followed by rapid 
decline in frontal FA with age (rate of annual decline; patients: 0.0012, con-
trols 0.0006, p<0.001).
Discussion: Cortical thinning and breakdown in white matter anisotropy 
are inversely related in young schizophrenia patients, with abnormally 
elevated white matter myelination found adjacent to frontal regions with 
extensive cortical thinning. We argue that elevated frontal anisotropy 
reflects regionally-specific, compensatory responses to cortical thinning, 
which are eventually overwhelmed with increasing illness duration.
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Background: A number of studies have reported decreased white matter 
integrity in patients with schizophrenia, but little is known about the rela-
tionship between white matter integrity and antipsychotic medications.
Methods: We enrolled 42 unmedicated patients (thirty were medication-
naïve) with schizophrenia in a longitudinal trial with risperidone. Symptom 
severity was assessed with the Brief Psychiatric Rating Scale (BPRS). We 
obtained diffusion weighted images before medication was started, and 
after six weeks of treatment. Healthy controls matched 1:1 on age, gender, 
and parental socioeconomic status were also scanned twice six weeks apart. 
30 diffusion sampling directions spanning the whole sphere were acquired 
twice and concatenated (in plane resolution 2.2mm, slice thickness 2.2mm, 
b-value 1000 s/mm2, 5 b0 images). After visual inspection of raw images we 
used TORTOISE for correction of bulk motion, eddy currents and suscep-
tibility artifacts using a single interpolation step in DIFF_PREP. For each 
dataset, the first B0 image was selected as the reference for registration. Prior 
to registration, diffusion weighted and structural images were upsampled 
at a factor two and smoothed with a Perona-Malik anisotropic edge favor-
ing gradient based filter to compute the transformations from moving to 
fixed images. After computation of transformations, original images were 
used to create the registered images. Bspline correction was done with the T2 
weighted image (approximated from a T1 image using AFNI’s FATCAT). 
Diffusion and structural images were resampled to 1.5mm isotropic voxels. 
Gradient tables were rotated along with motion correction. To obtain a sum-
mary measure of motion, the root-mean-square (RMS) was calculated both 
for absolute (RMSabs) and relative (RMSrel) movement. Datasets with 
RMSabs of greater than the voxel edge length were excluded from further 
analysis. Tensors were computed with DIFF_CALC using a linear fitting 
algorithm. To spatially normalize diffusion images to the Illinois Institute 
of Technology atlas (IIT2) space, we implemented an optimized non-lin-
ear image registration using a modified version of 3dQwarp in AFNI. The 
warping optimization implements an iterative refinement, where an input 
image is repeatedly processed through an optimizer in smaller and smaller 
patches, incorporating convergence criteria at each patch level to better 
resolve artifacts, with a final patch size of 3x 5x 3 mm. To assess whole brain 
voxel-wise group differences and changes over time in scalar indices used 
AFNI’s 3dttest++ (age, sex, and RMSrel as covariates) with clustsim, a 
bootstrapping method used to correct for multiple comparisons.
Results: Mean age of patients was 26.62 years, 62% of subjects were male. 
Of the 42 patients included here, 33 completed the study. BPRS total scores 
decreased significantly after six weeks of treatment, average risperidone 
dose at that time was 3.73+/-1.72mg. Fractional anisotropy (FA) was sig-
nificantly decreased in a small area of the medial temporal lobe and mean 


