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Background: Schizophrenia is a neurodevelopmental disease arising from 
complex interactions between genetic and environmental factors that cause 
disconnectivity within core brain networks including the thalamus. The 
thalamus has a central role in the pathophysiology of schizophrenia, how-
ever to what extent and how it is affected at the microstructural level is still 
a matter of debate. In the current study, we apply the Neurite Orientation 
Dispersion and Density Imaging (NODDI) [1], a recently developed MRI 
technique, which allows the estimation of the microstructural complexity 
of dendrites and axons in vivo.
Methods: Twenty-three patients with schizophrenia (SCHZ) were recruited from 
the Service of General Psychiatry (Lausanne University Hospital, Switzerland) 
(40.18 ± 9.2yo; 18/5 males/females) and 27 healthy controls (HC) (37.7 ± 7.95yo; 
18/9 males/females). Magnetization-Prepared Rapid Acquisition Gradient Echo 
(MPRAGE) and a diffusion spectrum imaging (DSI) was performed on a 3-Tesla 
scanner (MAGNETOM Trio a Tim system, Siemens, Germany). Thalamus seg-
mentation was performed on the MPRAGE sequence with an in house-pipeline 
using Freesurfer v5.0.0 for segmentation which was then refined to remove vox-
els within the ventricles and/or overlapping the internal capsule [2]. Orientation 
Dispersion Index (ODI), Intracellular Volume Fraction (ICVF) and, Isotropic 
Volume Fraction (ISOVF) were estimated based on the DSI sequence with 
NODDI [1]. General Linear Models (GLM) were estimated with outcome meas-
ures (ICVF, ISOVF, ODI) as dependent variables, group membership as a fixed 
factor (HC vs. SCHZ) and age and gender as potential covariates.
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Results: Mean ODI was significantly increased in schizophrenia patients 
compared to controls in the right thalamus (F(1,48)=5.032, p= .030, 
np2 = .095) and in the left thalamus (F(1,48)=4.500, p= .039, np2 = .086). 
When controlled for age and gender, the difference remained significant for 
the right thalamus (F(1, 46) = 4.197, p = .046, np2 = .084) but reduced to 
trend level for the left thalamus (F(1, 46) = 4.029, p = .051, np2 = .081). 
There were no significant differences on the other measures (ICVF, ISOVF).
Discussion: Our results show that the thalamus is affected in patients with 
SCHZ at the microstructural level. The observed increase in ODI, which 
estimates the dispersion of neurite orientations, suggests disrupted neurite 
organization in patients as compared to HC.
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Background: Dopaminergic and glutamatergic dysregulation are among 
the leading hypotheses for schizophrenia. Previous in vivo imaging stud-
ies have shown that increased striatal presynaptic dopamine synthesis 
capacity (DSC) predates the onset of  psychosis and is associated with 
symptom severity. Recent meta-analysis in magnetic resonance spectros-
copy studies in schizophrenia reported increased levels of  glutamate and 
glutamine (Glx) in basal ganglia and medial frontal cortex in clinical 
high-risk groups for psychosis. Despite the evidence of  alterations in 
both dopamine and glutamate in schizophrenia, the degree to which 
these alterations are trait markers linked to genetic risk for psychosis 
or reflects state changes is not clear from previous studies. Over the last 
fifteen years, it has been well established that 22q11 deletion is one of 
the most important genetic risk factors for the development of  schizo-
phrenia. Individuals with 22q11 deletion are at increased genetic risk for 
psychosis, reaching a prevalence 30% for psychotic disorder. The aims 
of  our study were to investigate dopaminergic and glutamatergic func-
tion in individuals with 22q11.2 deletion.
Methods: Participants underwent 18F DOPA PET, MRI, as well as 
clinical measures.21 individuals with 22q11 deletion (14 females and 
7 males, age (mean, SD): 26.1(7.72)) and 26 healthy volunteers (15 
females and 11 males, age (mean, SD): 26.12(4.28)) took part in the 
18F DOPA PET. Standardised ROIs was defined in the striatum, 
including limbic, associative and sensorimotor sub-regions, and the 
reference region, defined according to previous study. The ROI atlas 
was normalised to each individual PET dynamic image. A Patlak anal-
ysis was applied to calculate influx constants (Ki values) for the whole 
striatal ROI relative to uptake in the cerebellar reference region (Kicer 
[min-1]).
In addition, 17 individuals with 22q11 deletion (11 females and 6 males, age 
(mean, SD): 26.39(7.7)) and 30 healthy controls (17 females and 13 males, 
age (mean, SD): 27.17(4.8)) had MRI. 1H-MRS voxels were placed on the 
anterior cingulate cortex and left striatum. Spectra were analyzed using LC 
Model version 6.3-1L. Poorly fitted metabolite peaks (Cramer–Rao mini-
mum variance bounds >20% as reported by LC Model) were excluded from 
further analysis.
Results: DSC in the whole striatum was significantly increased 
in the individuals with 22q11 deletion compared to healthy con-
trols (mean (Kicer [min-1] =0.0143; SD=0.001; mean Kicer [min-
1] = 0.0127; SD=0.001, respectively; effect size (Cohen’s d= 1.47, p< 
0.000). In addition, no difference was found between groups in Glx 
levels in anterior cingulate cortex (individuals with 22q11 deletion; 
mean=19.85; SD=3.17, healthy controls; mean= 21.04; SD=3.91) and 
left striatum (individuals with 22q11 deletion; mean=11.45; SD=2.88, 
healthy controls; mean=11.6;SD=2.74)(t(44) =-1.065; p=0.29, t(42)=-
0.172;p=0.86, respectively).Psychopathology scales were not corre-
lated with either dopaminergic or glutamatergic function in the group 
of  22q11 deletion.
Discussion: Our findings provide evidence that dopamine synthesis 
capacity has a strong trait component and glutamatergic dysfunc-
tion may be most likely associated with disease status. Future stud-
ies with longitudinal design are warranted to further investigate the 
role of  dopamine and glutamate in individuals with 22q11 deletion. 
Moreover, there is a clear need for studies utilizing higher field reso-
nance strength and appropriate radiotracers to investigate glutama-
tergic function in this population. These will be crucial steps towards 
the development of  new treatments, that can be applied in early stages 
of  illness.


