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Abstract

Background: Obsessive-compulsive disorder (OCD) is characterized by alterations in brain connectivity, particularly within
the default mode network (DMN) and the salience network (SN). Investigating these connectivity differences can provide a
deeper understanding of the neural mechanisms underlying OCD.

Methods: This cross-sectional study involved 58 patients diagnosed with OCD and 38 healthy control subjects, totaling 96
participants. Resting-state functional MRI (fMRI) data were acquired and analyzed using the CONN toolbox to examine
functional connectivity within intrinsic resting-state networks. Graph theory metrics were applied to evaluate node
connections and the overall network topology. Clinical symptoms were assessed using the Yale-Brown Obsessive-Compulsive
Scale (Y-BOCS), and their correlations with connectivity patterns and graph-theory parameters were analyzed.

Results: The OCD patients and healthy controls were matched in terms of age, gender, marital status, socioeconomic status,
and handedness. However, OCD patients had significantly worse general health, quality of life, and higher levels of depression
and anxiety. Network analyses revealed altered whole-brain connectivity in OCD patients, particularly within the DMN and the
frontoparietal network. The most significant between-group connectivity differences were observed between the posterior
parietal cortex (PPC) and the precuneus. Disruptions in the DMN, specifically altered connectivity between the medial prefrontal
cortex and posterior cingulate cortex, and changes in the SN involving the anterior insula and anterior cingulate cortex, were
significantly correlated with the severity of OCD symptom:s.

Conclusions: The findings suggest that OCD is associated with distinct alterations in DMN connectivity, which may play a
critical role in the disorder's pathophysiology. These disruptions offer potential targets for therapeutic intervention. Further
research is needed to explore these connectivity changes in larger cohorts and at various stages of OCD to better understand
their clinical significance.

Keywords: OCD, Sertraline, fMR], Functional ~Connectivity, Graph-Theory, Default Mode Network, Salience Network, Brain
Mapping, Brain Networks
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1. Background behaviors (compulsions) that can significantly disrupt

daily functioning and reduce quality of life (1, 2).

Obsessive-compulsive disorder (OCD) is a chronic  Affecting approximately 2 - 3% of the population, the

mental health condition characterized by intrusive, precise brain mechanisms underlying OCD are not yet
unwanted thoughts (obsessions) and repetitive fully understood. However, advancements in brain

Copyright © 2024, Shafaghi et al. This open-access article is available under the Creative Commons Attribution 4.0 (CC BY 4.0) International License
(https://creativecommons.org|licenses/by/4.0/), which allows for unrestricted use, distribution, and reproduction in any medium, provided that the original
work is properly cited.


https://doi.org/10.5812/ans-152403
https://doi.org/10.5812/ans-152403
https://doi.org/10.5812/ans-152403
https://crossmark.crossref.org/dialog/?doi=10.5812/ans-152403&domain=pdf
https://crossmark.crossref.org/dialog/?doi=10.5812/ans-152403&domain=pdf
https://orcid.org/0000-0002-0228-3505
https://orcid.org/0000-0002-0228-3505
https://orcid.org/0000-0002-5800-2338
https://orcid.org/0000-0002-5800-2338
https://orcid.org/0000-0002-9157-4522
https://orcid.org/0000-0002-9157-4522
https://orcid.org/0000-0003-0052-8529
https://orcid.org/0000-0003-0052-8529
https://orcid.org/0000-0001-9046-2767
https://orcid.org/0000-0001-9046-2767
mailto:mhadjighassem@tums.ac.ir

Shafaghi L et al.

Brieflands

imaging techniques, particularly functional magnetic
resonance imaging (fMRI), have provided valuable
insights into the neural circuits implicated in the
disorder (2, 3). This study aims to contribute to the
growing body of research by investigating functional
connectivity within two key brain networks: The default
mode network (DMN) and the salience network (SN)
following treatment with sertraline, a commonly
prescribed selective serotonin reuptake inhibitor (SSRI).

The DMN is primarily associated with self-referential
thinking, mind-wandering, and the integration of
internal and external information. The key nodes of the
DMN include the medial prefrontal cortex (mPFC) and
the posterior cingulate cortex (PCC) (4). Previous
research has linked the DMN to various psychiatric
disorders, including OCD, suggesting that disruptions
in this network may contribute to the disorder's
symptomatology (5-7). Specifically, abnormal DMN
connectivity may play a role in the repetitive, intrusive
thoughts characteristic of OCD.

The SN, in contrast, is involved in detecting and
filtering salient stimuli and facilitating the switch
between the DMN and the central executive network
(CEN), which governs goal-directed behaviors. Key
regions of the SN include the anterior insula and the
dorsal anterior cingulate cortex (ACC). Research has
shown alterations in the SN in OCD, suggesting that this
network may contribute to the heightened focus on
intrusive thoughts and compulsive actions that define
the disorder (8, 9).

The mPFC and PCC, as central nodes of the DMN, are
of particular interest in the study of OCD due to their
roles in cognitive and emotional regulation (9). The
mPFC is associated with decision-making, emotional
regulation, and social cognition, while the PCC is
involved in memory and the processing of
autobiographical information (10, 11). Disruptions in the
connectivity of these regions could underlie some of the
core symptoms of OCD, such as the persistence of
intrusive thoughts and difficulty in shifting attention
away from them (12-15).

This study investigates how the functional
connectivity of these networks changes following
treatment with sertraline, with the aim of identifying
neural mechanisms that may explain symptom
reduction and therapeutic effects in OCD patients.

Sertraline, a commonly prescribed selective
serotonin reuptake inhibitor (SSRI) for treating OCD,
works by increasing serotonin levels to help regulate the
disrupted serotonin system in the brain. Clinically, it
reduces the intensity of obsessions and compulsions,
leading to an enhanced quality of life for patients,

although the improvement may take several weeks, and
the effectiveness can vary among individuals. Often,
dosage adjustments or additional therapeutic
interventions, such as cognitive behavioral therapy
(CBT), are required to achieve optimal outcomes.
Sertraline not only modulates neurotransmitter levels
but also impacts brain connectivity, as demonstrated by
fMRI studies. These studies reveal that sertraline reduces
hyperconnectivity in anxiety- and depression-related
networks, including the DMN and amygdala circuits.
The observed changes in connectivity are thought to be
linked to its therapeutic effects, and are accompanied by
alterations in synaptic plasticity, receptor sensitivity,
and downstream signaling pathways (16-19).

This study employs graph theory, a powerful tool for
analyzing the brain as a complex network of
interconnected regions, to quantify the properties of
brain networks such as efficiency, modularity, and
centrality. Graph theory allows for the examination of
the brain's connectivity by treating brain regions as
"nodes" and the connections between them as "edges."
Through this method, we can measure specific
characteristics of the brain networks in patients with
OCD that may be altered in the disorder. Previous
research indicates that OCD patients often exhibit
increased connectivity within the DMN and decreased
connectivity between the DMN and other networks,
such as the SN and Central Executive Network (CEN).
These alterations may be responsible for the rigid and
repetitive thought patterns that characterize OCD (20,
21).

To overcome limitations in previous research, such as
the heterogeneity of medications used or small and
non-adult samples, this study focused on a more
homogeneous group of adults diagnosed with OCD who
were consistently treated with sertraline. We compared
the brain connectivity of 57 OCD patients with that of 64
healthy controls, with a particular focus on the mPFC
and PCC, which are key regions within the DMN and SN.
Using resting-state fMRI and graph theory metrics, we
aimed to clarify how sertraline modulates these brain
networks, potentially providing novel insights into the
neural mechanisms underlying OCD and offering
evidence to enhance the efficacy of SSRI-based
treatments.

2. Objectives

This study advances our understanding of how OCD
impacts brain connectivity, particularly in areas
involved in selfreferential thinking and emotional
regulation, contributing to improved therapeutic
strategies.
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3.Methods

3.1. Participants

This study included a total of 96 participants, with 58
individuals diagnosed with OCD and 38 healthy
controls. Participants were recruited through local
clinics and public advertisements, and all provided
written informed consent. The study protocol was
approved by the Institutional Review Board (IRB).

3.2. Inclusion and Exclusion Criteria

- Obsessive-compulsive disorder group: Participants
in the OCD group were required to have a primary
diagnosis of OCD according to the DSM-5 criteria, be
between the ages of 18 and 50, and be right-handed.

- Healthy controls: Similarly, healthy control
participants were required to be right-handed, aged 18
to 50, with no current or previous psychiatric diagnoses
as determined through the Structured Clinical
Interview for DSM-5 (SCID).

Exclusion criteria for both groups included the
presence of any neurological disorders, significant head
injury, substance abuse or dependence within the past
six months, the use of psychoactive medications that
could affect fMRI outcomes, contraindications for MRI
(such as metallic implants or claustrophobia),
pregnancy or breastfeeding, and any significant medical
conditions. In addition, participants with a history of
major depressive disorder, bipolar disorder, psychotic
disorders, or other anxiety disorders were excluded to
maintain the specificity of the OCD diagnosis.

3.3. Medication History

The majority of participants (all but three) were
drug-naive, meaning they had not been exposed to
psychiatric medications prior to the study. The three
non-naive participants had been on sertraline for at
least six months before transitioning to the study
protocol. These participants had their sertraline
regimen adjusted under the supervision of a study
psychiatrist. The sertraline treatment began with an
initial dose of 12.5 mg once daily, which was gradually
increased to 25 mg after 3 days and then to 50 mg after
another 3 days. Based on patient tolerance, the dose was
further adjusted to 75 - 100 mg once daily after 5 days
and maintained for 7 - 8 weeks. Dosing adjustments
were tailored to ensure both patient safety and optimal
therapeutic outcomes, with participants being closely
monitored throughout the study period.
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3.4. Clinical Assessments

The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS)
is a clinician-administered tool measuring OCD severity
across ten items, each rated on a 5-point scale, with total
scores from 0 to 40. Higher scores indicate more severe
symptoms. The Dimensional Obsessive-Compulsive
Scale (DOCS) is a self-report questionnaire assessing OCD
severity across four dimensions—contamination, harm
responsibility, unacceptable thoughts, and
symmetry/completeness—each rated on a 0 - 20 scale,
with total scores from 0 to 80. Higher scores indicate
greater severity. The Beck Depression Inventory (BDI)
and Beck Anxiety Inventory (BAI) are 21-item self-report
tools measuring depression and anxiety severity,
respectively, each rated on a 4-point scale, with scores
ranging from O to 63, where higher scores indicate more
severe symptoms.

3.5. Functional
Acquisition

Magnetic Resonance Imaging Data

All subjects underwent 3T fMRI (Siemens Magnetom)
at the National Brain Mapping Library using a 64-
channel head coil. Data acquisition involved single-shot
gradient-recalled EPI with 78 slices (TR = 1098 ms, TE =
30.0 ms, matrix size 128 x 128, FOV 192 x 192 mm, slice
thickness 3.0 mm), and a high-resolution T1 anatomical
sequence using a 3D MPRAGE protocol (TR = 2060.0 ms,
TE = 3.63 ms, voxel size 0.5 x 0.5 x 0.8 mm). Resting-state
fMRI runs, each 7:25 minutes long, were conducted with
participants viewing a black screen with a central cross.
Data processing, using Conn Toolbox v22, included
realignment, slice timing correction, outlier detection,
segmentation, normalization to MNI space, and
smoothing. Denoising involved regression of
confounding effects and bandpass filtering (0.008 - 0.09
Hz), with an effective BOLD signal degrees of freedom
post-denoising around 66.9. Analyses included seed-
based connectivity maps (SBC) and ROI-to-ROI
connectivity matrices (RRC) for 165 regions of interest
(ROIs), quantified via Fisher-transformed bivariate
correlation coefficients from a weighted general linear
model. Graph-theory parameters—such as node degree,
efficiency, centrality, node eccentricity, path length, and
clustering coefficient—were assessed to evaluate
network connectivity and efficiency.

3.6. Statistical Analysis

Statistical analyses were conducted to compare
functional connectivity and graph theory metrics
between OCD patients and healthy controls. Group
comparisons were performed using two-sample t-tests,


https://brieflands.com/articles/ans-152403
http://www.nitrc.org/projects/conn

Shafaghi L et al.

Brieflands

and partial correlation analyses (controlling for age,
gender, and IQ) were conducted to examine potential
correlations between these parameters, utilizing SPSS v.
27 and the Python package (v. 3.12: Parcorr). Additionally,
for second-level functional connectivity analysis, we
employed the General Linear Model (GLM) within the
Conn toolbox. This approach enabled us to analyze
group-level differences and correlations by constructing
a design matrix that incorporated experimental
conditions, subject groups, and covariates like age and
symptom severity. By applying the GLM, we compared
connectivity patterns between patient and control
groups and explored relationships with continuous
variables. The resulting statistical maps, refined
through multiple comparison corrections, identified
brain regions with significant connectivity differences,
providing insights into the neural mechanisms under
investigation.

4.Results

The baseline characteristics of OCD patients and
healthy controls, summarized in Table 1, showed no
significant differences in age (OCD: Mean 28.78 years,
controls: Mean 26.76 years, P = 0.21), gender distribution
(OCD: 21 men, 37 women; controls: 20 men, 18 women, P
= 0.11), marital status (OCD: 14 married; controls: 8
married, P = 0.72), socioeconomic status, or handedness
(OCD: 53 right-handed, 5 left-handed; controls: 34 right-
handed, 4 left-handed, P = 0.75). IQ (OCD: Mean 109.91;
controls: Mean 113.18, P = 0.07) and education years
(OCD: Mean 14.93; controls: Mean 15.82, P = 0.08)
approached significance. However, the OCD group had
significantly worse general health (mean 28.34 vs. 10.08,
P < 0.001), lower quality of life (mean 63.66 vs. 87.01, P <
0.001), and higher depression (mean 20.50 vs. 2.16, P <
0.001) and anxiety scores (mean 17.88 vs. 4.29, P < 0.001).
Overall, while the groups were similar in many baseline
characteristics, the OCD group exhibited significantly
poorer health, quality of life, and mental health
outcomes, with trends towards significance in IQ and
education level, warranting further investigation.

4.1. Network-Specific Alterations in Functional Connectivity
in Obsessive-Compulsive Disorder

4.1.1. Whole Brain Connectivity

The first row of ring plots in Figure 1 illustrates
whole-brain connectivity patterns for both the OCD and
healthy control (HC) groups, visualizing functional
connections between various brain regions. In the OCD
group, a distinct connectivity pattern emerges, differing

notably from the HC group, suggesting altered brain
functional architecture in OCD. The Diff plot highlights
statistically significant connections that differentiate
the two groups. Hierarchical clustering analysis
identified the most significant connection within the
Default Mode Network in the OCD group, specifically
between the posterior parietal cortex (PPC) and the
precuneus, with an F-statistic of 2458.31 and a highly
significant p-FDR value (< 0.0001). When manually
grouping connections by networks, the most significant
connection was found between the left and right
putamen, with an F-statistic of 1092.39 and an equally
significant p-FDR value (< 0.0001). These findings
support the hypothesis that alterations in subcortical
structures, such as the putamen, play a crucial role in
the pathophysiology of OCD.

4.1.2. Default Mode Network

The second row of Figure 1 highlights the DMN,
comprising regions such as the mPFC, PCC, and angular
gyrus, which are crucial for self-referential thought and
mind-wandering. In the OCD group, DMN connectivity
significantly differs from that of healthy controls. The
Diff plot reveals notable functional alterations, with the
most significant connection observed between the left
and right posterior middle temporal gyrus (pMTG),
showing an F-statistic of 398.82 and a highly significant
p-FDR value (< 0.0001). This marked connectivity
difference between bilateral pMTG regions in OCD
patients suggests disruptions in the DMN's role in
internal thought processes, potentially contributing to
the persistent intrusive thoughts characteristic of OCD.

4.1.3. Salience Network

The third row of ring plots in Figure 1 highlights the
SN, including key regions such as the anterior cingulate
cortex (ACC) and anterior insula, which are essential for
detecting salient stimuli and coordinating appropriate
behavioral responses. In OCD patients, the SN displays
distinct connectivity patterns compared to healthy
controls. The Diff plot reveals significant alterations,
with the most pronounced connections observed
between the right and left putamen (F-statistic 1092.39,
p-FDR < 0.0001), indicating altered connectivity related
to habit formation and motor control. Additionally, a
significant connection between the right frontal
operculum and right insular cortex (F-statistic 219.48, p-
FDR < 0.0001) suggests disruptions in salience detection
and emotional processing, which could contribute to
OCD's heightened threat sensitivity and compulsive
behaviors.
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Table 1. Demographic and Baseline Characteristics of Study Groups
Descriptive Statistics X
Variables Patients Healthy Controls Comparisons
N Mean (Std. E) Std.D Range | CI N Mean (Std. E) Std.D Range | CI Sig. n2

Age 58 28.78 (1.05) 8.00 18-49 38 26.76 (1.06) 6.57 20-44 0.21 0.26
Gender 13(0.06) 0.48 (1.24-1.48) 1.53(0.08) 0.50 (137-1.68) 0.11

Men 21 20

Women 37 18
Marital status 1.24 (0.05) 0.43 (1.14-1.34) 1.21(0.06) 0.41 (1.08-1.37) 0.72

Married 14 8

Not-married 44 20

1Q 58 109.91(0.97) 7.45 92-133 38 113.18 (1.62) 9.99 98-138 0.07 -038
Education level (y) 58 14.93(0.30) 2.28 10-22 38 15.82(0.42) 2.63 6-20 0.08 -0.36
Socioeconomic status 1.93(0.04) 036 (1.84-2.03) 1.92(0.6) 0.42 (1.79 - 2.05) 0.81

Low 6 5

Middle 50 31

High 2 2
Handedness 1.08(0.03) 0.28 (1.01-1.17) 110 (0.05) 0.31 (1.02-1.21) 0.75

Right 53 34

Left 5 4
General health state 58 28.34(2.05) 15.62 8-78 38 10.08 (8.95 - 11.10) 3.65 4-20 <0.001 1.47
Quality of life 58 63.66 (2.20) 16.66 (28.53-94.86) 38 87-01(1.17) 713 (71.94-97.78) <0.001 -1.61
Depression 58 20.50 (1.56) 11.93 0-55 38 216(0.17) 110 0-5 <0.001 1.96
Anxiety 58 17.88 (1.45) 11.04 3-40 38 4.29(0.24) 1.50 0-7 <0.001 157

4.1.4. Frontoparietal Network (FPN)

The fourth row of ring plots in Figure 1illustrates the
FPN, which includes critical regions such as the
dorsolateral prefrontal cortex and the posterior parietal
cortex. These areas are essential for executive functions
like working memory, decision-making, and cognitive
control. Notably, the connectivity patterns within this
network differ between patients with OCD and healthy
controls. The most significant connection, based on
between-group contrasts, was identified between the
right frontal pole and the right middle frontal gyrus,
yielding an F-statistic of 664.84 and a highly significant
p-FDR value (< 0.0001). This finding highlights altered
connectivity in regions critical for executive functions in
individuals with OCD, suggesting that these disruptions
may contribute to the impaired cognitive control
observed in the disorder.

4.2. Correlations Between Obsessive-Compulsive Severity and
Brain Network Parameters

In the partial correlation analysis (Figure 2),
controlling for age, significant associations were
identified between Y-BOCS scores and various brain
network parameters in patients with OCD. Specifically,

Arch Neurosci. 2024;11(4): 152403

within the SN, the severity of obsessive-compulsive
symptoms was significantly correlated with the
eccentricity of the left anterior insula (r = 0.33, P=0.018),
the left supramarginal gyrus (r = 0.31, P=0.025), and the
anterior cingulate cortex (r = 0.28, P = 0.041). A
marginally significant association was also observed for
the left rostral prefrontal cortex (r = 0.27, P = 0.049). In
the FPN, significant correlations were found with the
eccentricity (r = 0.30, P = 0.031) and local efficiency (r =
0.28, P = 0.041) of the right posterior parietal cortex, as
well as the clustering coefficient of the left posterior
parietal cortex (r = 0.28, P = 0.044). Additionally, in the
DMN, the eccentricity of the right lateral parietal cortex
was significantly associated with OCD severity (r = 0.36,
P = 0.009). These findings highlight the importance of
specific brain regions and their network characteristics
in relation to the severity of OCD symptom:s.

5. Discussion

This study explored the functional connectivity
within the DMN and SN in patients with OCD compared
to healthy controls using resting-state fMRL We
identified significant graph-theory-driven differences,
particularly within the DMN, and key nodes of the SN,
such as the anterior insula, anterior cingulate cortex,
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OCD

Whole Brain

DMN

HC Diff.

Figure 1. Whole-brain and network specific connectivity patterns in OCD and healthy controls. Functional connectivity patterns across the brain in OCD and healthy control
groups, as determined by General Linear Model (GLM) analysis. The GLM was employed to assess differences in connectivity by modeling the relationship between brain activity
and group membership (OCD vs. healthy controls), while controlling for potential confounding variables such as age and gender. This approach allows for the identification of
statistically significant differences in connectivity patterns across the entire brain as well as within specific networks. The first row displays whole-brain connectivity patterns
segmented by major brain networks: Default Mode Network (DMN), salience network (SN), frontoparietal network, visual network, language network, cerebellar network, and
dorsal attention network. The second row illustrates connectivity specifically within the DMN, comparing both groups and highlighting differential connections. The third row
depicts connectivity within the salience network, and the fourth row shows connections within the frontoparietal network, with a focus on group-specific differences. Brain
regions in the chord plots are ordered based on network-based (manual) approach, providing an overview of whole-brain functional connectivity patterns and sparsed for more
clarification standard setting for cluster-based inference, depicted as spatial pairwise connections (connection threshold: P < 0.05, FDR corrected and two-sided; cluster

threshold: P < 0.05 and FDR corrected).

and frontoparietal regions. These connectivity
alterations were significantly associated with OCD
severity, suggesting that disruptions in these brain
networks contribute to the disorder's symptoms.
Selective Serotonin Reuptake Inhibitors (SSRIs), a
common treatment for OCD, influence neuronal
pathways and functional connectivity by increasing

serotonin (5-HT) availability in the synaptic cleft.
Serotonin plays a crucial role in mood regulation,
anxiety control, and cognitive functions by modulating
synaptic plasticity, which is vital for learning and
memory processes (22, 23). By blocking serotonin
reuptake into presynaptic neurons, SSRIs enhance
serotonergic signaling, triggering a cascade of

Arch Neurosci. 2024;11(4): 152403
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Figure 2. Partial correlation analyses of graph theory measures and OCD severity. Results of the partial correlation analysis, controlled for age, assessing the relationship
between graph theory measures derived from functional connections and OCD severity, as indicated by the Yellow-Brown Obsessive Compulsive Scale (Y-BOCS) total score. This
multi-panel figure illustrates correlations within nodes of the default mode network (DMN), salience network (SN), and frontoparietal network (FPN), focusing on eccentricity
(EC), local efficiency (LE), and clustering coefficient (COL), with significance set at P < 0.05.

intracellular events that affect both short-term synaptic
function and long-term neuronal adaptations (23, 24).
SSRIs primarily influence synaptic plasticity by affecting
long-term potentiation (LTP), a process that strengthens

synaptic connections, essential
memory. Serotonin receptors,

learning and
particularly 5-HTIA,

modulate LTP by regulating neurotransmitter release
(e.g., glutamate) and calcium influx, which can enhance
or inhibit LTP depending on the brain region. Chronic
SSRI treatment induces gene expression changes and
protein synthesis, supporting synaptic growth and
stability, particularly in the hippocampus, a region
crucial for memory and emotional regulation (25-27).

Arch Neurosci. 2024;11(4): 152403

SSRIs also boost brain-derived neurotrophic factor
(BDNF) expression, a protein essential for synaptic
plasticity and neurogenesis in the hippocampus,
further enhancing mood and cognitive function,
contributing to their antidepressant effects (25-27).

The functional connectivity differences between

individuals

with OCD and healthy controls are

particularly evident within the DMN, a network known
for its role in selfreferential thought and internal
mental processes (28-30). The DMN comprises several
key regions: The medial prefrontal cortex (mPFC), the
PCC, and the angular gyrus. Research employing resting-
state fMRI has revealed significant disruptions in the
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connectivity of these DMN regions in OCD patients (31-
33). A prominent study by Wang et al. identified
decreased functional connectivity within the DMN in
individuals with OCD (34). Specifically, the connectivity
between the mPFC and PCC was found to be diminished
in OCD patients compared to healthy controls. This
reduced connectivity within the DMN correlates with
symptom severity and the presence of intrusive
thoughts and compulsive behaviors (35). For instance,
the altered functional connectivity between the mPFC
and PCC has been associated with increased self-
referential processing and heightened self-focused
attention, which may contribute to the persistence of
obsessive thoughts.

Further research by Giirsel et al. (15) using seed-based
connectivity analyses showed that the connectivity
between the DMN and the fronto-striatal circuits, which
are involved in cognitive control and reward processing,
is disrupted in OCD. This disruption suggests that the
DMN's interactions with other cognitive networks are
altered in OCD, potentially leading to difficulties in
regulating obsessive-compulsive symptoms (9, 35, 36).
In OCD patients, this plot demonstrates significant
reductions in connectivity strength between key DMN
regions and altered connectivity patterns between the
DMN and other brain networks. For example, increased
connectivity between the mPFC and the orbitofrontal
cortex has been observed, which may reflect a
compensatory mechanism or a maladaptive response to
intrusive thoughts. These alterations in DMN
connectivity underscore the critical role of the DMN in
maintaining cognitive and emotional regulation,
suggesting that targeting the DMN through
interventions like CBT or neuromodulation techniques
such as transcranial magnetic stimulation (TMS) could
be beneficial (34, 37). By focusing on these connectivity
disruptions, therapeutic strategies may be able to more
effectively address the underlying neural mechanisms
contributing to OCD symptoms and improve treatment
outcomes.

Notably, the eccentricity of the nodes within the
salience network (38-40), particularly the anterior insula
and the anterior cingulate cortex, has demonstrated
strong correlations with obsessive-compulsive disorder
symptoms, highlighting their critical role in the
disorder's pathophysiology. The salience network is
pivotal in detecting and prioritizing significant stimuli
and orchestrating appropriate behavioral responses.
The anterior insula, a key component of this network, is
essential for interoceptive awareness, which involves
the integration of sensory, emotional, and cognitive
information to assess the relevance of internal and

external stimuli. Altered connectivity and activation
patterns in the anterior insula have been linked to
increased sensitivity to perceived threats and
maladaptive responses, which are hallmark features of
OCD (41, 42). Furthermore, other researchers in this field
have identified abnormalities in the cortico-striato-
thalamo-cortical (CSTC) pathways, which overlap with
nodes of the salience network, partially supporting
these previous findings. The involvement of these
overlapping areas is crucial in contextualizing the
effects of SSRIs, as these medications are known to
modulate connectivity within these networks, thereby
mitigating OCD symptoms (38, 43).

The ACC, another integral component of the salience
network, is involved in error detection, conflict
monitoring, and cognitive control. Dysfunction in the
ACC has been linked to persistent and intrusive
thoughts characteristic of OCD, potentially due to its
impaired ability to signal the need for behavioral
adjustments or to inhibit compulsive behaviors. Studies
have shown that patients with OCD exhibit increased
ACC activation during tasks requiring error detection
and conflict resolution, suggesting that this overactivity
may contribute to the persistence of obsessive thoughts
and compulsive actions (44-46).

5.1. Conclusions

This study identified significant alterations in
functional connectivity in key brain networks of
individuals with OCD compared to healthy controls.
Disruptions were found in the DMN, particularly
between the left and right posterior middle temporal
gyrus, suggesting altered self-referential processing in
OCD. In the SN, significant changes were noted between
the right and left putamen and between the right
frontal operculum and right insular cortex, which may
relate to the heightened sensitivity and compulsive
behaviors in OCD. The FPN showed disrupted
connectivity between the right frontal pole and right
middle frontal gyrus, implicating cognitive control
deficits.
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