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Editorial on the Research Topic
Neuroimaging in psychiatry 2023: mood disorders

The field of neuroimaging has made significant progress in recent decades, significantly
influencing the understanding and treatment of psychiatric disorders, particularly mood
disorders such as major depressive disorder (MDD) and bipolar disorder (BD) (1-4). These
complex conditions, characterized by pervasive mood, affect, and behavioral symptoms,
have long been a challenge for diagnosis and treatment because of their multifactorial
etiology and the absence of definitive biomarkers (5). The role of neuroimaging in
psychiatry has expanded beyond traditional structural imaging techniques to encompass
a variety of advanced modalities, including functional magnetic resonance imaging (fMRI),
positron emission tomography (PET), diffusion tensor imaging (DTI), and magnetic
resonance spectroscopy (MRS) (6-8). These techniques have facilitated a more nuanced
understanding of the neural circuits implicated in mood disorders, elucidating
abnormalities in brain regions such as the prefrontal cortex, amygdala, hippocampus,
and anterior cingulate cortex (9). Neuroimaging has emerged as a crucial tool for
unraveling the neurobiological underpinnings of these disorders, providing insights that
are beginning to bridge the gap between clinical symptomatology and the basis of the
disorders (10-14). Functional studies on Major Depressive Disorderhave identified
hypoactivation in the dorsolateral prefrontal cortex (DLPFC) during tasks requiring
executive function and cognitive control, as well as hyperactivation of the amygdala in
response to negative emotional stimuli (15). These findings have been interpreted as
reflecting a dysregulated neural circuit, wherein diminished top-down control from the
prefrontal cortex fails to modulate hyperactive limbic structures, leading to the emotional
and cognitive disturbances characteristic of depression (16-20). Studies on MDD have
documented structural abnormalities such as reduced gray matter volume in the prefrontal
cortex and temporal lobes, as well as functional alterations in the ventral prefrontal cortex
and striatum (21, 22). Bipolar disorder, with its alternating episodes of mania and
depression, presents a more complex neuroimaging profile (12, 23). The Research Topic
brings together a diverse array of manuscripts that utilize neuroimaging to explore
structural and functional alterations in mood disorders. A central theme emerging across
the contributions is the identification of potential neurobiological biomarkers through
advanced imaging techniques, with a particular focus on distinguishing features of MDD
and BD (24-27). The Research Topic describes multiple aspects of neuroimaging, in
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particular diagnostic groups (MDD vs. BD), neuroimaging
techniques (fMRI, EEG), and insights into targeted brain areas.

In the context of diagnostic stratification, Schreiber et al.
identified a significant enlargement of the left vagus nerve cross-
sectional area (VN-CSA) in individuals with Major Depressive
Disorder (MDD), particularly among those with recurrent
episodes. This morphological alteration of the cervical vagus
nerve may serve as a novel imaging biomarker, offering potential
insights into the somatic underpinnings of depressive pathology.

Additionally, Estudillo-Guerra et al. revealed in their study a
trend indicating a higher perfusion imbalance in the left superior
and middle frontal gyrus during mania and the right superior and
middle frontal gyrus during euthymia phases in participants with
Bipolar Disorder Type L.

In the topic concerning neuroimaging techniques (fMRI, EEG),
Huang et al. compared functional and structural MRI abnormalities
between bipolar and unipolar depression. They found that the BD
group exhibited an increased fractional amplitude of low-frequency
fluctuation (fALFF) in the hippocampus compared with both the
healthy control (HC) and MDD groups.

Furthermore, Liu et al. proposed a multi-scale spatial-temporal
local sequential and global parallel convolutional model. This
method aimed to improve the diagnostic accuracy of Generalized
Anxiety Disorder, particularly in the context of mood instability,
using high-frequency electroencephalogram (EEG) signals.

In their investigation of Major Depressive Disorder (MDD)
using functional magnetic resonance imaging (fMRI), Endo et al.
identified specific dynamic brain activity patterns, referred to as
dynamic modes, that occurred with either increased or decreased
frequency in individuals with MDD compared to healthy controls.
These alterations suggest a disruption in the temporal organization
of neural networks, potentially reflecting impaired flexibility and
adaptability in brain function (28-30). Such findings contribute to
the growing body of evidence supporting the role of dynamic
functional connectivity as a potential state-sensitive biomarker in
mood disorders.

To complement the theme, Willinger et al. reported weakened
effective connectivity between the salience network and the default
mode network during the resting state in participants with
adolescent depression. They suggested that this pattern may
reflect a hierarchical imbalance between the default mode
network (DMN) and the salience network (SN).

Chen et al. using a machine learning approach, examined
abnormal voxel-mirrored homotopic connectivity in participants
with first-episode MDD. They found reduced functional
connectivity in the bilateral middle frontal gyrus, fusiform gyrus,
medial superior frontal gyrus, and precentral gyrus. These
alterations may be linked to depressive symptoms and could serve
as a potential biomarker of MDD.

Delving deeper into the discussion regarding the morphobiological
aspects of targeted brain areas, Liu et al. observed altered functional
activity in the right fusiform gyrus and the left superior temporal gyrus
in individuals with treatment-resistant depression following a dual-
target accelerated transcranial magnetic stimulation protocol.
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Examining structural alterations in participants with MDD,
Wang et al. reported a region-specific reduction in cortical
thickness, particularly within the left rostral middle frontal gyrus.
This thinning exhibited a significant negative correlation with
illness duration, suggesting a progressive neuroanatomical
deterioration associated with the chronicity of depressive
episodes. These findings underscore the potential of cortical
metrics, such as reductions in the rostral middle frontal gyrus, as
longitudinal markers of disease burden and progression in MDD.

Kijima et al. explored how fronto-striato network function is
reduced in participants with MDD highlighting that the reward
system network may be an important biological marker of MDD,
although careful consideration should be given to age and its
association with the severity of the disorder.

Finally, Cong et al. examined hippocampal subfield morphology
in participants with first-episode BD type II and major depressive
disorder within a drug-naive Chinese cohort. They reported a
significant increase in hippocampal volume, particularly on the
left side, observed only in the MDD group compared with healthy
controls, and not in the BD-II group. This finding was specific to the
studied sample and requires replication in larger, independent
cohorts to confirm its validity.

Across the included studies, several key themes emerge, including
the potential of specific brain regions (DLPFC, hippocampus) and
connectivity patterns (DMN-SN interaction) as diagnostic and
therapeutic biomarkers, the utility of machine learning in
neuroimaging classification tasks, and the convergence of structural
and functional findings in delineating mood disorder subtypes In
conclusion, the most recent advances in neuroimaging technology
over the past two decades have greatly deepened our understanding of
the neurobiological basis of mood disorders (31-34). By revealing the
structural and functional abnormalities associated with MDD and BD,
these tools have not only improved diagnostic accuracy but also opened
new avenues for the creation of personalized medicine strategies. The
integration of neuroimaging with other emerging fields, such as
genomics, epigenetics, and machine learning, promises a more
nuanced approach to psychiatry, in which treatment can be tailored
to the individual’s unique neural and genetic profile. By continuing to
harness the power of neuroimaging, the convergence of technology and
neuroscience holds promise for the development of more effective and
personalized treatments for mood disorders, with the potential to
significantly improve clinical outcomes. While the findings discussed
in this Research Topic offer promising directions, it is essential to
emphasize that many of the identified alterations should be considered
potential biomarkers. Further validation in larger, longitudinal, and
translational studies is warranted to ascertain their clinical applicability
and reliability. Such scientific prudence remains vital to advancing the
field responsibly.
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