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Abstract

Introduction: DBS has emerged as an effective therapy for
treatment-resistant OCD (trOCD), yet clinical response re-
mains heterogeneous. Increasing evidence suggests that the-
rapeutic outcomes may depend on the specific functional
networks modulated by each DBS target.! This study inves-
tigates how distant structural connectivity of 3 commonly
used targets: nucleus accumbens/anterior limb of the internal
capsule (NAc/ALIC), medial forebrain bundle (MFB), and
anteromedial subthalamic nucleus (amSTN), correspond to
distinct functional sub-networks, potentially mediating do-
main-specific symptom relief. >

Method: We analyzed 22 trOCD patients who underwent
DBS at the University Hospital Cologne. We performed
patient-specific probabilistic tractography and connecto-
mic analysis. Structural connectivity matrices were gene-
rated with validated atlases. Key metrics included streamli-
ne counts, fractional anisotropy (FA), and mean diffusivity
(MD) across functionally defined a priori regions. Statistical
comparisons between targets were conducted using Kruskal—
Wallis and post hoc pairwise tests.

Results: Distinct structural connectivity profiles were identi-
fied for each DBS target. NAc/ALIC showed strong connec-
tivity with frontolimbic regions (medial OFC, insula, rACC;
p < 0.001). MFB was linked to mesolimbic/reward-related
areas (pallidum, rostral middle frontal cortex; p < 0.001).
amSTN connected preferentially to motor-executive regions
(precentral/paracentral gyri; p < 0.001). FA was significantly
higher in amSTN and MFB pathways versus NAc/ALIC (p
<0.05).

Discussion: Distinct structural connectivity profiles were
observed for each DBS target. NAc/ALIC was associated
with affective and cognitive control networks, MFB with
reward-related circuits, and amSTN with motor-inhibitory
pathways. These differences may explain the target-specific
clinical responses observed in OCD and underscore the im-
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portance of network-informed DBS planning.

Conclusions: Our results support the use of patient-specific
tractography to guide DBS target selection based on symp-
tom domains. This strategy may improve treatment outcomes
by aligning stimulation sites with the neural circuits underl-
ying individual clinical symptoms.
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