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Introduction
individuals demonstrate hypoactivation of SN regions, particularly in response
to negative stimuli. This suggests a blunted capacity to evaluate emotional
significance, potentially leading to maladaptive judgments. Emerging evidence
indicates that SN connectivity can predict future suicidal ideation and attempts.
For instance, lower SN coherence has been observed in adolescents who later
report increased suicidal ideation, suggesting that SN dysfunction precedes
behavioral manifestations. Computational models using SN connectivity
patterns have been able to distinguish suicidal patients from non-suicidal
depressed controls with moderate-to-high accuracy. These findings support the
feasibility of SN-based biomarkers in clinical screening [3].

    A dysfunctional SN may fail to prioritize emotionally salient experiences,
leading to emotional numbness or apathy. This emotional detachment can
contribute to a diminished fear of death or pain. SN dysfunction impairs the
brain’s ability to switch between the DMN and CEN. As a result, individuals may
become trapped in ruminative loops without access to goal-directed coping
strategies. The anterior insula's role in body-state perception is critical for
emotional self-awareness. Its hypoactivity may lead to disconnection from
bodily cues, reducing the subjective sense of distress that might otherwise
inhibit self-harm. Disruption in SN-subcortical connectivity, particularly with the
ventral striatum, may impair anticipation of positive outcomes, reinforcing
hopelessness. Incorporating SN connectivity measures into clinical
assessments could help stratify patients based on suicide risk. This may guide
decisions regarding hospitalization, medication, or therapy intensity [4].

    Different fMRI preprocessing pipelines and analytical techniques can yield
inconsistent results. Standardization is needed for clinical translation.
Heterogeneity of Depression: MDD is a heterogeneous disorder and
suicidality exists on a spectrum. Not all suicidal individuals show the same
connectivity patterns. Advanced neuroimaging techniques may not be
accessible in all clinical settings, particularly in low-resource environments.
Combining fMRI with structural imaging, diffusion tensor imaging and
electroencephalography may provide a more comprehensive picture of SN
dysfunction. Longitudinal research across diverse populations is needed to
validate SN connectivity as a reliable predictor of suicidality. Incorporating
behavioral assessments and genetic risk profiles can enhance predictive
models and uncover underlying mechanisms. Interdisciplinary efforts must
address the ethical deployment of neural risk markers in clinical practice,
including guidelines for informed consent and data handling [5].

    Major Depressive Disorder (MDD) is a pervasive and debilitating mental
illness that affects hundreds of millions of individuals globally. Among its most
tragic consequences is the heightened risk of suicidality, encompassing suicidal
ideation, planning and attempts. Despite advances in pharmacotherapy and
psychotherapy, the ability to predict suicidality remains limited, highlighting the
urgent need for neurobiological markers that can identify high-risk individuals.
Over the past decade, functional Magnetic Resonance Imaging (fMRI) has
emerged as a critical tool in the quest to map the neural underpinnings of
depression and suicidality.

    One of the most promising neural circuits implicated in MDD and suicidality is
the Salience Network (SN). This large-scale brain network, primarily anchored
in the Anterior Insula (AI) and Anterior Cingulate Cortex (ACC), plays a crucial
role in detecting, integrating and filtering emotionally relevant stimuli. The SN
facilitates dynamic switching between the brain's Default Mode Network (DMN)
and the Central Executive Network (CEN), thus coordinating attention and
affective responses. Disruption of this network can lead to impaired emotional
regulation, distorted self-perception and maladaptive responses to internal and
external stressors-all of which are hallmark features of suicidal depression [1].

Description
    The SN is critical for identifying emotionally relevant stimuli and coordinating
appropriate behavioral responses. It acts as a gatekeeper that allocates
cognitive resources by regulating transitions between the DMN (associated with
self-referential thought) and the CEN (associated with goal-directed tasks). This
switching mechanism is fundamental to adaptive behavior. Several
neuroimaging studies have demonstrated that MDD is characterized by
abnormal SN activity. Hyperconnectivity between the SN and DMN, leading to
excessive rumination and self-focus. Hypoconnectivity within SN nodes,
contributing to emotional blunting and impaired detection of salient stimuli.
Disrupted SN-CEN dynamics, impairing the capacity to engage in goal-directed
activity and cognitive reappraisal. These alterations correlate with symptom
severity, particularly in domains of anhedonia, hopelessness and affective
dysregulation. Importantly, the specific pattern of connectivity disruption may
help differentiate depressed individuals with and without suicidal ideation.
Suicidality in depression is not merely an extension of symptom severity but
appears to reflect distinct neurobiological underpinnings [2].

   Numerous rs-fMRI studies have found that individuals with suicidal ideation or
a history of suicide attempts exhibit decreased connectivity between the AI and
dACC. This disconnection is associated with reduced sensitivity to emotional
cues and impaired error monitoring-features that may predispose individuals to
suicidal actions. During emotion processing or decision-making tasks, suicidal

    The salience network plays a central role in emotional processing, cognitive
control and behavioral regulation-domains that are critically impaired in suicidal
depression. Accumulating evidence suggests that functional connectivity
disruption within this network is a potent predictor of suicidality, offering a
promising avenue for early identification and intervention. However, translating
these findings into clinical practice requires overcoming methodological, ethical
and logistical challenges. By integrating insights from neuroscience, psychiatry
and ethics, we can move toward a future where suicidality is not only
understood at a mechanistic level but addressed proactively through
personalized, brain-based interventions. Functional connectivity in the salience
network may ultimately provide the roadmap to prevent the silent tragedies of
suicidal depression, offering hope for individuals navigating the darkest
corridors of the mind.
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