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Background & Objective

Upper limb motor outcome after moderate-to-severe stroke shows substantial interindividual variability that is not
fully explained by corticospinal tract (CST) integrity alone. Structural pathways supporting interhemispheric
connectivity, such as the corpus callosum (CC), may provide complementary information.

Methods

This retrospective cohort study included 38 patients with first-ever middle cerebral artery ischemic stroke and
moderate-to-severe impairment (Table 1). Diffusion tensor imaging was performed during the early subacute
phase (7 days to 3 months post-stroke). Fractional anisotropy (FA) values of the CST and CC subregions (genu,
body, splenium) were obtained, and CC FA values were normalized to the contralesional CST to derive corrected
CC FA. Upper limb motor outcome was assessed using the Shoulder Abduction and Finger Extension (SAFE)
score at 3 and 6 months post-stroke. Associations between neuroimaging markers and motor outcomes were
examined using simple and multiple linear regression analyses adjusting for age and lesion volume.

Results and Conclusion

At 3 months post-stroke, the CST FA laterality index (R = 0.666, p < 0.001), lesion volume (R = 0.387, p = 0.018),
and corrected FA of the genu (R = 0.371, p = 0.024), body (R = 0.395, p = 0.016), and splenium (R = 0.392, p =
0.016) were significantly associated with SAFE scores (Table 2). In multiple linear regression models, CC
microstructure of each subregion remained independently associated with upper limb motor outcome beyond CST
integrity at 3 months, with adjusted R* values of 0.602 for the genu, 0.535 for the body, and 0.532 for the splenium
(all p <0.001; Table 3A).

At 6 months post-stroke, corrected FA of the CC subregions continued to show independent associations with
SAFE scores beyond CST integrity. The strongest association was observed for the genu (adjusted R* = 0.647, p <
0.001), followed by the body (adjusted R* = 0.541, p < 0.001) and splenium (adjusted R* = 0.546, p < 0.001; Table
3B).

These findings indicate that corpus callosum microstructure, particularly within the genu, is independently
associated with upper limb motor outcome beyond CST integrity in patients with moderate-to-severe stroke.
Interhemispheric white matter integrity provides complementary structural information for understanding
variability in post-stroke motor outcomes.
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Figure 1. Regions of interest (ROIs) used to evaluate the microstructural integrity of
the genu, body, splenium of the corpus callosum (CC) on diffusion tensor imaging.






