
Brain MRI for Obsessive-Compulsive

Disorders: A Comprehensive Analysis

Obsessive-Compulsive Disorder (OCD) is a chronic and long-lasting disorder in which a

person has uncontrollable, reoccurring thoughts (obsessions) and behaviors (compulsions)

that they feel the urge to repeat over and over. The neurobiological underpinnings of OCD

have been a subject of extensive research, with neuroimaging techniques, particularly

magnetic resonance imaging (MRI), playing a pivotal role in advancing our understanding

of this complex psychiatric condition.

The Role of MRI in Understanding OCD

Magnetic resonance imaging (MRI) has been the most utilized brain imaging technique in

the study of OCD. It provides detailed images of the brain's structure and function, which

are crucial for identifying the neural correlates of the disorder. Structural MRI allows for

the examination of the size and shape of different brain structures, while diffusion MRI

visualizes white matter tracts, which are essential for understanding the connectivity

between different brain regions (International OCD Foundation, n.d.).

Functional MRI (fMRI), including task-based fMRI, has significantly advanced our

knowledge of how the brains of individuals with OCD differ from those of healthy

individuals. It has been instrumental in identifying specific brain circuits involved in the

disorder and has suggested ways to target these circuits with treatment approaches such as

medication, psychotherapy, and neurostimulation (Stein et al., 2019).

Neuroimaging Findings in OCD

Structural Abnormalities

Neuroimaging studies have consistently reported structural abnormalities in the brains of

individuals with OCD. The cortico-striato-thalamo-cortical (CSTC) circuitry, which

includes the orbitofrontal cortex, anterior cingulate cortex, and the basal ganglia, has been

implicated in the pathophysiology of OCD. MRI studies have revealed hyperactivity in these



regions, suggesting their involvement in the disorder (National Center for Biotechnology

Information, n.d.-a).

Diffusion tensor imaging (DTI), a type of MRI that assesses the integrity of white matter

tracts, has shown lower integrity in fiber bundles such as the corpus callosum, uncinate

fascicle, and posterior thalamic radiation in adults with OCD compared to healthy controls.

These findings indicate alterations in the white matter microstructure and global structural

connectivity in individuals with OCD (Nature, 2023).

Functional Abnormalities

Functional neuroimaging studies have identified alterations in frontostriatal and

frontoparietal circuits during various tasks in individuals with OCD. For instance, during a

mental rotation task, patients with OCD showed activation in the right dorsolateral

prefrontal cortex that was positively associated with symptom severity (Frontiers in

Psychiatry, 2021).

Moreover, resting-state functional connectivity studies have revealed abnormal patterns in

patients with OCD, suggesting disruptions in the functional architecture of the brain (BMC

Psychiatry, 2022).

Machine Learning and MRI in OCD Diagnosis

The integration of machine learning methods with MRI data has opened new avenues for

the diagnosis of OCD. Machine learning algorithms can analyze complex neuroimaging

data to identify patterns that may distinguish individuals with OCD from healthy controls.

However, classification performance using these methods has been variable, with some

studies achieving fair performance when grouping patients according to medication status,

indicating that medication use is associated with significant differences in brain anatomy

(Nature, 2020).

Limitations of Neuroimaging Studies in OCD

Despite the valuable insights provided by neuroimaging studies, there are limitations to

consider. The high cost of MRI equipment and the time required to collect data from

participants are significant barriers, resulting in most imaging studies being small and

limited to strictly defined groups. This limits the statistical power of the studies, making it



difficult to draw firm conclusions about the causes and consequences of the observed brain

differences in individuals with OCD (International OCD Foundation, n.d.).

Future Directions

The field of neuroimaging in OCD is moving towards global collaboration and data sharing

to overcome the limitations of small sample sizes. Projects like the IOCDF Innovator Award

aim to bring together fMRI data from sites around the world to increase the statistical

power of research on brain activity in OCD (International OCD Foundation, n.d.).

Additionally, multi-modal MRI studies combining techniques such as H1-MRS and DTI

are providing a more comprehensive understanding of both metabolic and microstructural

changes in the brains of individuals with OCD (National Center for Biotechnology

Information, n.d.-b).

Conclusion

MRI has been instrumental in elucidating the structural and functional brain abnormalities

associated with OCD. While significant progress has been made, the heterogeneity of the

disorder and the limitations of current studies highlight the need for larger, multi-center,

and multi-modal neuroimaging studies. The integration of machine learning methods with

neuroimaging data holds promise for improving the diagnosis and treatment of OCD, but

further research is needed to refine these techniques and validate their clinical utility.

As we continue to unravel the complexities of OCD through advanced neuroimaging and

computational methods, we move closer to identifying reproducible brain signatures that

could inform personalized treatment strategies and improve outcomes for individuals living

with this challenging disorder.
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