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Introduction

Obsessive-Compulsive Disorder (OCD) is a psychiatric
condition characterized by intrusive thoughts (obsessions)
and repetitive behaviors (compulsions) that significantly
impair daily functioning and quality of life. Despite decades
of research, the neurobiological underpinnings of OCD
remain incompletely understood. Neuroimaging techniques
have played a pivotal role in elucidating the neural circuits
and mechanisms underlying OCD, bridging the gap between
theoretical models and clinical practice. This article explores
the insights gained from neuroimaging studies into the
neurobiology of OCD and their implications for diagnosis,
treatment, and understanding of the disorder [1,2].

OCD is conceptualized as a disorder of dysregulated neural
circuits involving cortico-striatal-thalamo-cortical (CSTC)
loops. These loops comprise interconnected brain regions,
including the orbitofrontal cortex (OFC), anterior cingulate
cortex (ACC), striatum, and thalamus, which are involved
in cognitive, emotional, and motor processes. Dysfunction
within these circuits is thought to underlie the symptoms of
OCD, including obsessions, compulsions, and difficulties in
inhibitory control [3].

Structural and functional neuroimaging studies have provided
valuable insights into the neurobiology of OCD. Structural
MRI studies have identified alterations in gray matter
volume and cortical thickness in regions implicated in OCD
pathophysiology, such as the OFC, ACC, and striatum.
Functional MRI (fMRI) studies have revealed aberrant
patterns of brain activity and connectivity during symptom
provocation tasks, resting state, and cognitive tasks in
individuals with OCD compared to healthy controls. These
findings highlight the involvement of specific brain regions
and networks in the pathogenesis of OCD [4,5].

Neuroimaging studies have consistently demonstrated
dysfunction within CSTC loops in OCD. Hyperactivity in the
OFC and ACC, coupled with hypoactivity in the striatum, has
been observed during symptom provocation tasks, suggesting a
disruption in the balance of excitatory and inhibitory signals
within these circuits. Moreover, alterations in functional
connectivity between CSTC regions have been reported,
implicating abnormalities in information processing and
regulation of emotional and cognitive processes in OCD

[6].

Neuroimaging studies have provided insights into the role
of neurotransmitter systems, particularly serotonin and
dopamine, in the pathophysiology of OCD. Positron emission
tomography (PET) and single-photon emission computed
tomography (SPECT) studies have revealed alterations in
serotonin and dopamine receptor binding in specific brain
regions in individuals with OCD. These findings support the
hypothesis of dysregulated neurotransmission within CSTC
circuits, contributing to the development and maintenance of
OCD symptoms [7].

Neuroimaging findings have important implications for the
diagnosis and treatment of OCD. Biomarkers derived from
structural and functional neuroimaging data may aid in the
early detection and differential diagnosis of OCD, particularly
in cases where symptoms overlap with other psychiatric
disorders. Moreover, neuroimaging-guided interventions,
such as neurofeedback and deep brain stimulation (DBS),
hold promise for modulating aberrant brain activity and
connectivity in individuals with treatment-resistant OCD,
offering new avenues for personalized treatment approaches

[8].

Despite the progress made in neuroimaging research on
OCD, several challenges remain. Heterogeneity in symptom
presentation, comorbidity with other psychiatric disorders,
and variability in treatment response pose challenges for
interpreting neuroimaging findings and translating them into
clinical practice. Moreover, the dynamic nature of OCD,
characterized by symptom fluctuation and variability over
time, underscores the need for longitudinal studies to track
changes in brain function and structure throughout the course
of the disorder [9].

Structural MRI has emerged as a powerful tool for
mapping brain changes in PTSD, offering insights into the
neurobiological alterations underlying the disorder. By
identifying structural abnormalities in key brain regions
implicated in memory, emotion regulation, and fear processing,
structural MRI studies contribute to our understanding of the
pathophysiology of PTSD and may guide the development of
more effective diagnostic and therapeutic interventions [10].

Conclusion

Neuroimaging studies have provided valuable insights into
the neurobiology of OCD, shedding light on the neural circuits
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and mechanisms underlying the disorder. By elucidating
alterations in brain structure, function, and connectivity,
neuroimaging techniques have bridged the gap between
theoretical models of OCD and clinical practice, offering new
perspectives on diagnosis, treatment, and understanding of
the disorder. Moving forward, interdisciplinary collaborations
between researchers, clinicians, and technologists will
be essential for advancing our knowledge of OCD and
developing more effective interventions to improve outcomes
for individuals affected by this debilitating condition.
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