.‘cuam

'CenTerfor Biomedical Imaging

CIBM Annual Symposium 2022

Campus Biotech, Geneva | 30th November

Surface-based morphometric abnormalities in patients with early psychosis:
an MP2RAGE-based study at 7T

Zirun Wang', Yasser Aleman Gomez’, Martine Cleusix?, Raoul Jenni®, Luis Alameda?, Philippe Conus*, Merixell Bach Cuadra'~, Patric Hagmann®, Kim Q. Do?, Lijing Xin!»

' Center for Biomedical Imaging (CIBM), Lausanne, Switzerland, ? Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland, 3 Center for Psychiatric Neuroscience, Department
of Psychiatry, Centre Hospitalier Universitaire Vaudois (CHUV) and University of Lausanne (UNIL), Lausanne, Switzerland, 4 Service of General Psychiatry, Department of Psychiatry, Centre
Hospitalier Universitaire Vaudois (CHUV) and University of Lausanne (UNIL), Lausanne, Switzerland, > Radiology Department, Centre Hospitalier Universitaire Vaudois (CHUV) and University
of Lausanne (UNIL), Lausanne, Switzerland, ¢ Diagnostic Neuroradiology, Centre Hospitalier Universitaire Vaudois (CHUV) and University of Lausanne (UNIL), Lausanne, Switzerland

RESULTS

BACKGROUND

Schizophrenia is a neurodevelopmental disorder affecting cerebral morphometry. Most
morphometrical studies of schizophrenia were performed based on MPRAGE images at
1.5T or 3T. It has been demonstrated that the MP2RAGE sequence leads to more
excellent reproducibility and higher tissue contrast relative to MPRAGE 2. Due to subtle
brain abnormalities in EP, it is essential to use more sensitive neuroimaging techniques
to study cortical features. High sensitivity of 7T and MP2RAGE images, together with
Surface-based morphometry (SBM), may facilitate the observation of subtle cortical
changes at the early stage of the disease. This study aims to investigate cortical features
In patients with EP compared to healthy controls via, for the first time, Surface-based
morphometry (SBM) analysis using MP2RAGE images at 7T.

METHODS

« 42 patients (34 males, 8 females), aged 18 to 33 and with less than 3 years of
treatment, and 35 healthy controls (27 males and 8 females) 3 (Table 1) are included

 Subjects underwent magnetic resonance imaging scans in a 7 Tesla/68 cm MR
scanner (Siemens Medical Solutions, Erlangen, Germany) with a 32-channel receive
coll (NOVA Medical Inc., MA) with a single-channel volume transmit coil. 3D T1-
weighted MR images were acquired using MP2RAGE (TE/TR = 1.87/5500 ms,
TI1/TI2 = 750/2350 ms, al/a2 = 4°/5°, slice thickness = 1 mm, FOV = 240 x 256 X
160 mm?, matrix size = 240 x 256 x 160, bandwidth = 240 Hz/Px)) 4.

« Surface-based morphometry (SBM) was applied to investigate anatomical features
(l.e. cortical surface area, thickness, and volume) using FreeSurfer (version 7.3.2).
General Linear Model (GLM) was used with nuisance covariates age, gender, and
total intracranial volume (TIV) for the group analysis. Permutation with 1000 times
was performed as cluster-wise multiple comparison correction. Corrected two-tailed
P-value under 0.05 is regarded as significant. The cortical parcellation was based on
Desikan-Killiany Atlas >.

Table 1. Demographic information of subjects

Uncorrected p < 0.05

Corrected p < 0.05 at vertex-level

Corrected p < 0.05 at cluster-level

No significant difference in TIV and surface areas between patients and controls.
The average cortical thickness of both left and right hemisphere are significantly
reduced in the EP patients (left: p = 0.008, F = 7.26; right: p = 0.02, F =5.72).

At the cluster-wise level, the significant clusters were identified at the junction of the
left lateral occipital, lingual and peri calcarine region where the cortical area and
volume are shrunk in the patients. The peak P-value is located at the left fusiform
(left in Figure 1) and para hippocampal (right in Figure 1), respectively.

At the vertex-wise scale, some relatively small clusters where the cortical areas are
reduced in the patient group were found at right lateral occipital, left postcentral, left
caudal middle frontal, and right insula. The cortical thickness was decreased at left
pericalcarine, right inferior temporal, and left lateral occipital lobe in the EP patient.
The thickness increased slightly at the right lingual in patients. The cortical volume
reduction was also highlighted in right isthmus cingulate, left postcentral, and left
precentral.

Uncorrected p < 0.05
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Corrected p < 0.05 at vertex-level

Corrected p < 0.05 at cluster-level

Characteristics* EP (n =42) HC (n = 35) test P-value**

Age (years) 24.66 (4.79) 24.45 (5.35) 0.859

Gender (M:F) 34:8 27:8 0.682

Handedness (L:R) 40:2 29:6 0.076

Onset age (years) 23.39 (4.5) - -

[llness duration (years) 1.56 (1.77) - -

PANSS-positive score 11.62 (3.42) - -

PANSS-negative score 16.05 (5.60) - - Figure 1: Statistical maps of cortical area (left) and cortex volume (right) change in the left hemisphere between
PANSS-general score 30.64 (7.25) - - EP patients and healthy controls. A large significant cluster (cyan cluster in the lower row) survived after

PANSS-total score 58.31 (13.92)

* Continuous variables are expressed in mean values (standard deviations);
Categorical variables in frequency
*#* t-test for continuous variables; y2-test for categorical variables

DISCUSSION

This Is the first 7T MP2RAGE-based SBM study in patients with EP. The most significant

permutation multiple comparison correction. The colour bar represents the significance level common logarithm
of p-value. Blue and red stand for negative (patient < control) and positive (patient > control) contrasts,
respectively.
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