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Trends in Brain Imaging Research on the Pathology of Schizophrenia

Junya Matsumoto", Satsuki ITo", Yuka Yasupa'?, Ryota HASHIMOTO"
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Neurology and Psychiatry

2) Life Grow Brilliant Mental Clinic, Medical Corporation Foster

Neuroimaging studies in schizophrenia have reported significant case—control differences
in mean brain imaging findings ; however, the corresponding effect sizes have typically been
small, raising concerns about reproducibility. Technological advances and the emergence of
large—scale data—sharing initiatives have enabled adequately powered analyses that can reliably
detect subtle effects. Such analyses require large, multi—center collaborations, exemplified
internationally by the Enhancing Neurolmaging Genetics through Meta-Analysis (ENIG-
MA) Consortium and, in Japan, by the Cognitive Genetics Collaborative Research Organiza-
tion (COCORO) consortium. ENIGMA has conducted case—control studies of schizophrenia,
including several thousand participants, that examined cerebral white matter microstructure,
cortical morphology, and subcortical volumes. COCORO has further extended this framework
to cross—diagnostic analyses, including bipolar disorder, major depressive disorder, and autism
spectrum disorder.

ENIGMA has demonstrated widespread alterations in white matter microstructure, where-
as COCORO has delineated transdiagnostic abnormalities and changes specific to schizophre-
nia. Furthermore, cortical analyses as part of ENIGMA have revealed diffuse cortical thinning
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accompanied by reductions in cortical surface area. COCORO similarly reported cortical thin-
ning in patients with schizophrenia as well as broadly similar spatial patterns in patients with
bipolar disorder and major depressive disorder. On the other hand, the distribution of surface
area differences only partially overlapped with that of cortical thickness. In subcortical regions,
ENIGMA has reported smaller volumes in structures, such as the hippocampus, and larger vol-
umes in the lateral ventricles. A COCORO cross—diagnostic study identified four brain bio-
types derived from patterns of subcortical volumes. A subsequent investigation examined a bio-
type characterized by marked limbic volume reduction and severe cognitive and social impair-
ment. Stratification by lateral ventricle volume combined with the presence or absence of at
least moderate cognitive impairment identified a subgroup with a high prevalence of EEG
abnormalities, a diagnosis of schizophrenia, and rare pathogenic copy number variants.

Our findings illustrate how data—driven analyses of large—scale neuroimaging datasets can
facilitate the identification of biologically grounded subtypes and may ultimately inform novel

diagnostic frameworks in psychiatry.
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